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WHAT ARE YOU LOOKING FOR IN A SYSTEM? 


VERSATILITY — Data bus—motherboard design allows you to configure a system to the end users exact needs. 
EXPANDABLE — Minimum RAM capacity 56K Expandable to 768K. Two I/O ports — Expandable to seventeen. 


MASS STORAGE- 3.0 M/bytes on 5%” flexible disks. (4 drives) 5.0 M/bytes оп 8 inch flexible disks—(4 drives) 
40 M/bytes on “Winchester” fixed disk. 


SOFTWARE — Operating System — Multitasking, multiuser with memory management. 
Languages — FORTRAN, Pascal, BASIC, PILOT 
Utilities — Debug, Sort-Merge, Diagnostics — over 40 others. 
Data Processing — General Ledger, Receivables, Payables, Payroll, Jobcost, Mail List, 
Inventory, Record Management System. 
Word Processing — Text Editor and Processor — device independent with proportional spacing 
bidirectional printing. 


COST EFFECTIV E—System consisting of 128K processor, terminal, and 2.4 M/byte dual eight-inch disk drives — 
less than $6,000.00 (O.E.M. 100 quantity) 


| SOUTHWEST TECHNICAL PRODUCTS CORPORATION 
Uam 219 W. Rhapsody 
EC San Antonio, Texas 78216 (512) 344-0241 


Management Information Display 


Ultrasonic heart sector scan 


High-resolution display with alphanumerics 


Get the professional color 
display that has 
BASIC/FORTRAN simplicity 


LOW-PRICED, TOO 

Here's a color display that has 
everything: professional-level resolution, 
enormous color range, easy software, 
NTSC conformance, and low price. 

Basically, this new Cromemco Model 
SDI* is a two-board interface that plugs 
into any Cromemco computer. 

The SDI then maps computer display 
memory content onto a convenient color 
monitor to give high-quality, high- 
resolution displays (756 H x 482 V pixels). 

When we say the SD! results in а high- 
quality professional display, we mean you 
can't get higher resolution than this 
system offers in ап NTSC-conforming 
display. 

The resolution surpasses that of a color 
TV picture. 

BASIC/FORTRAN programming 

Besides its high resolution and low 
price, the new SDI lets you control with 
optional Cromemco software packages 
that use simple BASIC- and FORTRAN- 
like commands. 

Pick any of 16 colors (from a 
4096-color palette) with instructions like 
DEFCLR (c, R, б, B). Or obtain a circle of 
specified size, location, and coler with 
XCIRC (x, v, r, ©). 


"U.S. Pat, No. 4121283 
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Model 501 High-Resolution Color 
Graphics Interface 


HIGH RESOLUTION 

The SDf's high resolution gives a 
professional-quality display that strictly 
meets NTSC requirements. You get 756 
pixels on every visible line of the NTSC 
standard display of 482 image lines. Ver- 
tical line spacing is 1 pixel, 

To achieve the high-quality display, a 
separate output signal is produced for 
each of the three component colors (red, 
green, blue). This yields a sharper image 


than is possible using an NTSC-composite 


video signal and color TV set. Full image 
quality is readily realized with our high- 
quality RGB Monitor or any conventional 
red/green/blue monitor common in TV 
work, 


Tomorrow's computers today 


Cromemco 


280 BERNARDO AVE., MOUNTAIN VIEW, CA 94040 * (415) 964-7400 


Model 501 plugs into Z-2H 11-megabyte 
hard disk computer or any Cromemco 
computer 


DISPLAY MEMORY 

Along with the SDI we alse effer an 
optional fast and navel two-port memory 
that gives independent high-speed access 
ta the computer memory. The two-port 
memory stores one full display, permit- 
ting fast computer operation even during 
display. 


CONTACT YOUR REP NOW 

The Model SDI has been used in scien- 
tific work, engineering, business, TV, 
color graphics, and other areas. It's a 
good example of how Cromemco keeps 
computers in the field up to date, since it 
turns any Cromemco computer into an 
up-to-date color display computer. 

The SDI has still more features that 
you should be informed about. So contact 
your Cromemco representative now and 
see ali that the SDI will do for you. 
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Here's the state of the art 


7-2Н 


% bmputer system 


in low-cost hard-disk computers 


11 MEGABYTES 
OF 
FAST HARD-DISK STORAGE 
Yes, the Cromemco Model Z-2H 
is in a class by itself in the computer 
field. 
These 7-2Н features tell you why: 
e 11 megabytes of hard-disk 
storage 
e 64 kilobytes of fast RAM 
e Two dual-sided floppy disk 
drives 
e 2-804 type processor 
e Fast 4 MHz operation—150 
nanosecond access time 
e Fast hard-disk transfer rate of 
5.6 megabits/second 
e Low cost 
And that's not all you get. Not 
nearly. 
BROAD 
SOFTWARE SUPPORT 
You also get Cromemco software 
support—the broadest software sup- 


port in the microcomputer field. Soft- 
ware that Cromemco is known for. 
Like this: | 

e Structured BASIC 

e FORTRAN IV 

e RATFOR (RATional FORtran) 

e COBOL 

e 2-80 Macro Assembler 

e Word Processing System 

e Data Base Management 
And more all the time. 

FIELD PROVEN 

The Z-2H is clearly in a class by it- 
self. We introduced it last summer. 
It's field proven. It's reliable. 

And it's rugged, Housed in a sturdy, 
all-metal cabinet. 


EASILY EXPANDABLE 
As always with Cromemco, you get 
expandability. The fast 64K RAM in 
this Model Z-2H can be expanded to 
512 kilobytes. That amount of RAM 
combined with 11 megabytes of hard- 
disk storage gives you enormous 


Cromemco 


computer power—the equal or even 
beyond what much larger computers 
sometimes offer, 

What's more, this computer gives 
you a 12-slot card cage. That's to plug 
in your special circuits as well as 
additional RAM and interface cards. 

This expandability is supported by 
still more Cromemco value — the 
Z-2H's heavy-duty power supply that 
gives you 30A at ЯУ and 15A at +18V 
to support plug-ins. 

LOW COST — SEE IT NOW 

The Z-2H is real. !t's been in the 
field for many months. It's proven 
itself. 

You should see the Z-2H now. Con- 
tact a Cromemco representative and 
arrange for a demo. Learn that Cro- 
memco is a survey-winner far reli- 
ability. 

And learn that the Z-2H is under 
$10K. 

In the long run it always pays to 
get the best. 


280 BERNARDO AVE., MOUNTAIN VIEW, СА 94040 * (415) 964-7400 


' Tomorrow's computers today 
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Foreground 


32 HOME IN ON THE RANGE! AN ULTRASONIC RANGING SYSTEM 
by Steve Ciarcia 


Combine automatic sonar ranging and infrared-light detection in a computer-controlled scanner. 


64 MICROGRAPH, PART 1: DEVELOPING AN INSTRUCTION SET FOR A 
RASTER-SCAN DISPLAY by E Grady Booch 
Micrograph is an intelligent, low-cost, color-graphics terminal that interfaces to any microcomputer 
and standard, unmodified color television receiver. 


126 GRAPHIC COLOR SLIDES, PART 1 by Alan W Grogono 


The first of this two-part article gives a series of useful subroutines for generating color images on a 
Compucolor IL. 


148 THREE-DIMENSIONAL GRAPHICS FOR THE APPLE II by Dan Sokol and John 
Shepard 
With this popular computer, use a two-color scheme to generate three-dimensional figures, 


FOR SIDEWAYS 296 A GENERAL INTERPOLATING GRAPHICS PACKAGE FOR THE TRS-80 by D K 
ERLL'HID VIDEU 


Cohen and Devon Crowe 

Interpolate between points of a graphed function and three-dimensional figures. 
340 AN 8088 PROCESSOR FOR THE 5-100 BUS, PART 3 

by Thomas Woodward Cantrell 


This monitor program takes advantage of some powertul software and architectural aspects of the 
8088 processor. 


Background 


22 THE FUTURE OF COMPUTER GRAPHICS by Bruce Eric Brown and Stephen 


Levine 
Take a look at the future of graphies hardware and applications. 


90 LANGUAGE CONTROL STRUCTURES FOR EASY ELECTRONIC VISUALIZA- 
TION by Dr Thomas DeFanti 


Zgrass, a hybrid of language and hardware, сап be used to solve graphic-display problems. 


180 А SIMPLIFIED THEORY OF VIDEO GRAPHICS, PART 1 
by Allen Watson IH 


/Ш oean agp T Part 1 covers the principles of television and computer-generated graphics. 
к=з RE | . 

206 GETTING TO KNOW YOUR MONITOR Ь y Kon Dalpiaz 

Meet the most frequently used human/computer interface — the video terminal, 


220 DIGITAL STORAGE OF IMAGES by Thomas Williams 

Theory and practice of digital-image capture and storage are explained in detail, 
244 MACHINE PROBLEM SOLVING, PART 3: THE ALPHA-BETA 
PROCEDURE by Peter Frey 


In the conclusion of this series, we discover how searching for information stored in tree structures 
can be made more efficient. 


36] ADD MACRO EXPANSION TO YOUR MICROCOMPUTER, PART 2 
by David C Brown 


Notes on implementation and options are presented in this final part, 
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In This Issue 


The cover for this issue of BYTE із a still hom a 
90-minute computer-animated cartoon called The 
Works. The photo was provided by Dick Lundin 
and Lance Williams and is constructed from quadric 
surfaces. and polygons, using texture-mapping and 
normal-perturbation techniques. The background 
was painted by Paul Xanter—programming credit 
also goes іс Tom Duff and Duane Palyka. A trailer 
of The Works was shown а! SIGGRAPH '80 (page 
172), although the film itself may not be finished for 
another two years. 

A number of the articles for this month's theme 
were solicited with the help of Jay Nickson and Кеп 
Lodding; their editorial begins on page б. Both are 
employed by DEC (Digital Equipment 
Corporation): [ay is the manager of the human in- 
rerface program for simplifying man/machine com- 
munications, Ken Із a senior software engineer 
whose long-term Interests Intermix arl and computer 
graphics. 


Publisher's Note 


As most readers will have observed, the September Filth anniversary issue marked the beginning of à 
new phase for BYTE. The jump from a 300-раде to a 400-page issue means a 33925 Increase іп the material 
presented to our readers each month, 

Because advertisements tend to be more visible than editorial content (especially in a technical 
journal), some readers may suspect that the larger issues mean merely mare ads. But, in fact, the larger 
issues have approximately one third more editorial content. The new size does create design and 
manufachiring problems, however. The solution to these problems includes.a redesign of the editorial 
pages of BYTE to make the editorial content easier ta find and use. We expect the new format to be im- 
plemented early in 1981, 

We are confident that the increased editorial content and new format will make BYTE even more of a 
bargain as well as а more useful tool for our readers. And that, after all, ls what it's all about. 


Virginia Landoner 
Publisher 
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HS-170 com- Light pen 
posite or direct interface 
drive output Mi 
zm > ne КҮ гл, m Time multi- 
Local or d “ie E | 4 CEU PPS: plexed refresh ` 
external sync мс 452 4s. gs жа к | 
generation v я: ^ (s че {дда мә АК resident 
er a EIC | Ы br ocreenware™ 
4 or 5 Mhz ML Pak I operating 
2.80 micro- : А £ д system 
processor 
32K RAM 
а қ isolated from 
MAE i n host address 


8 level 
interrupt tie-in 


IEEE S100 bus 
compatible 


Screenware™ Pak I 


A 4K byte operating system resident in PROM 
on MicroAngelo™ Pak I emulates an 85 char- 
acter by 40 line graphics terminal and provides 
over 40 graphics commands. Provisions exist 
for user-defined character sets and directly 
callable user extensions to Screenware Pak I. 


SCION Corporation 
B455-D Tyco Road 
Vienna, Va. 22180 

(703) 827-0888 
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HIGH RESOLUTION GRAPHICS SINGLE BOARD COMPUTER 


space 
e sg 

29м КО? rome х High speed 
communica- 
tions over 
parallel bus 


ports 
Host Resident Terminal Software 


An interface software package that coordi- 
nates input/output from the MicroAngelo™ 
graphics board, the MicroAngelo™ keyboard, 
and your computer. The result is a flexible, 
yet sophisticated graphics terminal. 


European Distributor: 
Micro Diversions UK Ltd. 
17/19 Mesnes Street 
Wigan, England WN1 1QP 
09-423 4311 
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16K PROM boards. 

B PROM card has 2/08-type memory 

B Quality board construction B 0-4 wait slates 
Ш Address any АК group to any АК boundary 
Ш Control up to В banks of memory Bl Fully 
assembled and tested ll PRICE — $300 


ІСаШетпін гезеті add 6% sales rax) 


Expandable 5 MHz RAM boards. 
H— 32K expandable RAM Board uses TI 4044 
memory runs at 5MHz ll Fast 250 ns access 
time Ш Bank select Ш Address any АК biock to 
any 4K boundary Bl Quality board construction 


PRICE—8K—1$175; 18K. —5315; 24K— $475; 
32K —$520; BK add-on kits—$135 


(Calton residents add OK sales ax? 


Call or write Artec for details 


ARTEC CICCTROPNICS, INC. 


605 Old County Rd.. San Carlos, СА 94070 
Telephone (415) 592-2740 
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Editorial 


The World of 
Computer Graphics 


Guest Editorial by Ken Lodding and Jay Nickson 


Man is a visual animal. He surrounds himself with graphic images. Images 
are employed to convey information, to explain concepts, and to com- 
municate feelings. The ability to draw is instinctive. It materializes in infants 
soon after the start of verbal development, perhaps to complement the slowly 
developing verbal skills. Although the ability to draw tends not to become as 
fully developed as verbal skills, images continue to provide much of the adult 
human communications ability. Pictures are a primary information-carrying 
channel: the histogram accompanying a financial article, the plot of a 
mathematical function, and the illustrations in BYTE are but a few examples, 

The importance of graphics for conveying information arises from the 
nature of man's visual system, The eye provides an extremely high-bandwidth 
information channel for transferring the data to be processed by the brain's op- 
tic center, The importance of this channel can be seen from the redundancy 
built into the system and from the distribution of optic nerve fibers in the 
Drain, It is believed that no less than six different brain sites are directly ser- 
viced by connecting optic nerve fibers. (See reference 4.) The fundamental im- 
portance of visual information is reflected in the old adage, "seeing is believ- 
ing," and in the observation that understand is one of the synonyms of the 
word see. Text fails to use our native abilities to comprehend information fully 
because it presents data in a linear, sequential fashion. Contrast this with 
graphical images, which can be processed in a single viewing—a phenomenon 
called preattentive perception. (See reference 6.) 

The computer has become a primary source or conveyor of information, yet 
the main interface between man and machine has remained the serially 
oriented text display. The net result is that, as the volume of data available to 
be presented increases, the user's communication channel becomes swamped 
with an avalanche of text output. The volume of this avalanche far too often 
restricts the comprehension of the information. The information is obscured as 
effectively as if it had been encrypted. The spectacle of the computer user 
literally buried under reams of printed output has ceased to be an amusing car- 
toon and has become a nightmare for too many. To cope with the flood of in- 
formation, the computer user is turning to graphics. 

The information-transfer rate of a graph can be many orders of magnitude 
greater than an equivalent text presentation. Conceptually, a graph has greater 
information density than a table. Compare the plot of a sine curve with a table 
of sine values. Each value within the table corresponds to a specific point on 
the graph. However, the plot displays a far greater number of points than 
could the most extended table. А high information-transfer rate results from 
the greater data density and the faster operation of the human mind and visual 
system. Patterns, periodic functions, trends, and comparisons can often be ob- 
tained "by inspection" of a graph, while understanding a tabular display re- 
quires much more time and effort. This is not, however, accomplished without 
a cost. The only penalty paid for speed is the loss of precision: a graph cannot 
be read to the same number of significant digits as can be obtained from a 
table. This loss of precision is not a problem, as the specific data value of in- 
terest can be extracted from the function or table of data used to generate the 


| plot initially. 
About the Authors 


Ken Lodding and Jay Nickson are employed by the Digital Equipment Corporation in Mer- 
rimack, New Hampshire. 


"For reliable data storage, 
І recommend systems with 
Shugart disk drives? 1:57:75. 


“The last thing you need when you put 
your personal computer or small business 
system to work is a disk drive that you 
can't rely on. If the drive quits, your 
system 1s out of business: 

Thats why more and more manu- 
facturers and dealers depend on Shugart 
disk drives for reliable data storage. These 
professionals don’t want disk drive prob- 
lems any more than you do. Shugart has a 


TM=Minilloppy is a trademark of Shugan Associates. 


large family of drives, too—in all sizes and store from 5 to 58 megabytes. No other 
capacities to suit your system storage manufacturer offers such a wide variety of 
needs. For the smaller system, the original вк storage for personal computer and 
5/4-іпсһ Minifloppy " stores 250 to 500 small business systems. 

kilobytes (single or double-sided)—that’s Word processing, general business, 
about 50 to 100 pages of printed material. — accounting—big system or small, you can 
Our single and double-sided 8-inch rely on Shugart drives. We're known as the 
floppys store 800 to 1600 kilobytes. And Headstrong company for good reason. 

for systems that need a larger data base, We're Headstrong about reliability, quality, 
our 8-inch or 14-inch fixed disk drives and value, Ask your dealer. He knows us. 


Rely on the 
Headstrong Company. 


JV. Shugart 


475 Oakmead Parkway, Sunnyvale, California 84086 


[n addition to presenting data in a rapid, meaningful 
fashion, an important benefit of computer graphics is the 
ability to present images realistically. Plotting a 
topological surface, modeling DNA, creating an architec- 
tural rendering, and simulating a pilot’s view from the 
cockpit of an aircraft are all enhanced by presenting the 
image in а manner which gives the viewer a sense that the 
picture is not an illusion. To achieve greater realism, a 
prime factor is to provide the illusion of depth. Perspec- 
tive, hidden-line removal, shading, and highlighting all 
provide depth cues to the viewer, This month's com- 
puter-generated cover by Lance Williams of the New 
York Institute of Technology clearly illustrates the cur- 
rent state of the art as applied to an artistic endeavor, The 
same techniques are available and can be employed when 
graphically representing numeric data. 


Three-Dimensional Graphics 

To provide the illusion of depth, a three-dimensional 
model can be defined. Establishing the viewer's geometric 
relationship to the model and following the rules of 
perspective, the model image is mathematically projected 
onto a two-dimensional viewing plane. Although pro- 
viding good visual depth cues (eg: parallel lines appearing 
to meet at a point), there is no real illusion of depth; in 
other words, the model image is still "Hat." To correct 
this, the phenomenon of stereopsis (from the Greek, 
meaning "solid sight") can be employed. You may be 
familiar with the 1847 Brewster stereoscope. Here, the 
approach taken to give the illusion of depth was to 
photograph the same scene twice, having moved the 
camera about 6 cm sideways between photos. The two 
images could then be viewed through a stereoscope that 
utilized a prism and lens system to alter the image paths 
to the eye, so that the two views seemed to originate from 
a common point, (The old-fashioned stereopticon and the 
modern View-Master are variations on this theme.) The 
observer's visual system fused the two images, giving the 
illusion of a three-dimensional image. 

Various computer-graphic techniques using the same 
principles have been developed. А common technique is 
to employ glasses with electro-optic shutter eyepieces to 
provide the image separation, With the electro-optic 
glasses, the cyclopic video display presents left- and 
right-perspective images in alternate frames, which are 
then synchronized with the electro-optic shutters. The 
left eye is presented with the left stereograph, while the 
right eye's view is blanked by the optical shutter; the im- 
age and shutter swap for the right eye. The viewer's inter- 
nal visual system fuses the image to give the appearance 
of depth. For an example of this, see "The Future of Com- 
puter Graphics," page 22. 

А different approach to providing left and right images 
to the visual system uses color to separate the images, 
Using a device called an anaglyph, the left view is 
presented in one color, and the right in a different color. 
Color filters control which eye sees what view. A pro- 
gram for generating and viewing anaglyphs is presented 
in the article “Three-Dimensional Graphics for the Apple 
II." (See page 148.) While the traditional colors employed 
are red and green, any two colors and corresponding 
filters could be used, because the illusion is based on the 
separation of the images, and has nothing to do with the 
particular calors. The phenomenon is as apparent to a 
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PASCAL/Z Q.E.D. 


Ithaca Intersystems PASCALJZ is the most powerful CP/M™ 
compatible Z-80'™ Pascal compiler ever... and here's why: 

PASCAL/Z generates irue 2-80 native code — ROMahle 
and re-entrant — 5-10Х faster than P-code interpreters; 
permits separate compilation; supports Direct File Access 
and variable length STRINGS; utilizes fast one-pass recursive 
descent organization; the macro-assembler generates 
relocatable object modules; and much, much more. 

Complete package includes compiler, macro-assembler, 
linkerlloader and source for the full library оп one disk; with 
free copy of Jensen/Wirth book and complete documenta- 
tion. Only $395.00. 


IT'S DEMONSTRABLE! 
Don't just take our word for it. Ask for a demonstration of 
these features and more today at Computerland™ and other 
full-service computer stores. 
ithaca Iniersystems Inc, 1650 Hanshaw Road 
Р.О). Вох 91, ithaca, М.Ү. 14850. Phone [507] 257-1190 
Сат рыта iy 4 registered trademark of Сене ринат Corparadvan 


CRM and ZAG are trademarks of Digital Research Carp. and Zilog, Inc respectively 
PASCALIZ and Inieroystemy are itademarks of ithaca Intersysrems Inc 
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Outside of the garden 
you need a computerthat can grow. 


For the average garden-variety home and hobby operation, 
à high quality personal computer is a real temptation. But 
let's face it: in the world of business, engineering and 
scientific applications you need a system that can keep up 
with higger ideas. 

Bigger ideas today mean the power and flexibility to 
move the micro up to and beyond the level of yesterday's 
minis. More memory to hold bigger data bases. More 
flexibility to handle a variety of data entry devices. More 
programming and computing power for numbercrunching 
and applications development. And easy upgrade to 16 bit 
operation when you need it. 

Intersystems has that, and more. The power and flexibility 
of the versatile $-100 bus, with 20 slots of expandahility for 
up to 16 individually-addressable DMA devices and up to 1 
Megabyte of memory, fully accessible to all users via our 
unique memory management system. Plus reliable 
Intersystems design and manufacture, and the support of 
our PASCAL/2™...the most powerful Z-80™ compiler ever. 

For really serious computing, our front panel provides a 
powerful diagnostic tool for debugging or development. 
Combined with a scope, it allows you to look at any location 
in the circuitry, set breakpoints, trigger and view one-shot 
events, and many other activities usually possible only with 
expensive logic analyzers. No wonder it’s fast becoming the 
tool of choice for repair technicians and custom hardware 
designers. 


Intersystems Series Il is the most complete line of fully 
IEEE 696 compatible 5-100 boards...easily upgradeable to 
our MPU 8000'" or other 16 bit 5-100 CPU's as they become 
available...so you're never locked out of rapid expansion, or 
locked into obsolescence, by dependency on a proprietary 
product line. 

So if you've left those garden-variety applications behind, 
come to Intersystems and get a system that will grow as big 
as your next idea. Get it from the people who know small 
computers...your Computerland store...or other fine full 
service computer dealers. 


Ithaca Intersystems Inc., 1650 Hanshaw Road 
Р.О. Box 91, Ithaca, N.Y. 14850. 
Phone (607) 257-0190 TWX: 510 255 4346. 
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color-blind person as it is to a viewer with normal color 
vision, For those interested in further information, the 
book Seeing is an excellent reference on vision in general 
and stereopsis in particular. (See reference 4.) 

A more recent and unique approach to presenting 
three-dimensional images is SpaceGraph, developed by 
Dr Larry Sher. His technique uses a vibrating mirror and 
a video display. The technique is to generate on the 
display two-dimensional "slices" of the three-dimensional 
object to be viewed, The slices are rapidly generated in 
synchronization with the dynamic motion of the mirror, 
the front slice being generated when the mirror is extend- 
ed toward the viewer, the back slice when the mirror is 
concaved away from the viewer, and the intermediate 
slices as appropriate for the travel of the mirror between 
these extremes. The rapid sequence of images is fused 
by the viewer's visual system to give the illusion of a 
"space filling" object. (бее reference 7.) 

Those adventuresome souls who find three-dimensions 
insufficient for their purposes can use computer graphics 
as an aid for visualizing objects which, theoretically, exist 
in Four or more dimensions. If you are interested in this 
area, Hypergraphics is a good introduction to the sub- 
ject. (See reference 3.) The book includes 


hyperstereograms of such objects as hypercubes or 
tesseracts, hypercones, and other denizens of higher 
dimensions. 

Animation is another technique that can assist in user 
comprehension of data. Often we are dealing with infor- 
mation gathered at discrete intervals over a period of 
time, Here, the problem of analyzing data is one of 
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è Buy factory direct from the manufacturer of floppy disks J 
sold exclusively under other well-known brand names. tn 
e Save distribution costs on reversible 5.25" floppy disks, As 
which аге 10080 certified for АП track, dual side, double у, 
density and all other standard applications O 
è 50% savings on 5.25" floppy disks with new factory- — — 
direct 2.2 megabyte capacity "Diskit". ы 


е Factory-direct "Diskit", includes twelve floppy disks 
and accessories, plus a head cleaner disk and solution 
packaged in a bookcase binder for easy access, handling 
and Storage. "Diskit" complete for the introductory 
price of only $48.50 plus $2.50 freight and handling. 
Normal price 59.50, Order now and save $10.00 
(СА residents add БУР а sales tax). 


а Available in hard and soft sector configurations; when 
ordering indicate number of sectors — 1, 10 or 1B. 


® Send check or money order to: 
Factory Direct 


Р.О. Box 60759 
Sunnyvale, СА 94088 
For VISA or MasterCard call toll-free 
(800) 624-7888 
In Calif. (800) B52-7 777 
In Alaska & Hawaii (ВОО) 824-7919 


Ask for Operator 98 
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understanding what is occurring to the data elements 
over some length of time. Animation provides a looking 
glass into the time domain. Flowing, three-dimensional 
images can represent anything from an economic world 
model to a bridge under stress. 


Hidden Benefits 

There are times when animation provides the viewer 
with unexpected information—information which, in 
retrospect, was present but not readily discernible by any 
other method of examination. An interesting example of 
this situation involves the simulation of an internal com- 
bustion engine. The simulation, perforrned at a research 
laboratory, wrote out data in the conventional manner: 
stacks of numbers. At the same laboratory, some time 
after the engine simulation had been completed and used 
for experiments, a different group of researchers devel- 
oped a computer-animation system. The engine simula- 
tion was selected as a good demonstration of the new 
graphics software, and a computer-generated film was 
produced. During the screening of the film it was noticed 
that small rectangular elements, used to represent ideal- 
ized gas packets, displayed a strange, unexpected oscilla- 
tion at their endpoints. Review of the animation soft- 
ware provided no explanation for this erratic behavior. 
Close examination of output from the original simulation 
revealed that the oscillations were indeed present, This 
fact had not been previously noticed because the infor- 
mation had been obscured by a combination of the 
tremendous amount of data, the smallness of the oscilla- 
tion, and the extended period over which it occurred, 
What had in fact been found were acoustical-wave 
phenomena occurring within the cylinder of the engine, 
which could potentially be used for the development of 
more efficient engines. The events went unnoticed until a 
computer-generated movie was constructed. 

[п the 30 years since its beginnings, computer- 
generated graphics has grown steadily, but not spec- 
tacularly. Previously the costs of both the display and the 
computer resources needed to support graphic displays 
have limited the impact. Rapidly falling memory prices 
and television technology have renewed the interest in 
computer graphics. The combination of a television 
raster display and a memory-intensive, bit-mapped ar- 
chitecture makes possible a graphic system capable of 
providing full-color, dynamic images with previously 
unheard of realism and economy. “Micrograph, Part 1: 
Developing an Instruction Set for a  Kaster-Scan 
Display," describes the design and construction of a 
color-display processor that costs approximately $250 to 
build. (See page 64.) This is possible only because of the 
plummeting cost of hardware. This is a cost reduction of 
three orders of magnitude in 15 years, with color added 
for free! 


Graphics Software 

The advent of inexpensive graphics hardware has, not 
unexpectedly, spurred the development of graphics soft- 
ware, The traditional approach for supporting graphics 
has been to provide a collection of subroutines that per- 
form the graphic-display functions. These subroutines 
are called from languages whose orientation is toward the 
manipulation of text and numerical data. This approach 
is fine if you only want to accumulate data and make a 
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"The RS-232 standard assures maximum compat- 
ibility with a variety of serial devices. For ex- 
ample, with the AIO you can connect your Apple” 
to a video terminal to get 80 characters per line 
instead of 40, a modem to use time-sharing 


services, or a printer for hard copy. The 
serial interface is software programmable, 
features three handshaking lines, and 
includes a rotary switch to select from 

1 standard baud rates. On-board firm- 
ware provides a powerful driver 
routine so you won't need to write any 
software to utilize the interface. 


Parallel Interface. 
This interface can be used to connect your 
Apple* to a variety of parallel printers. The 
programmable I/O ports have enough lines 
to handle two printers simultaneously with 
handshaking control. The users manual 
includes a software listing for controlling 
parallel printers or, if you prefer, a par- 
allel driver routine is available in firm- 
ware as an option. And printing is 
only one application for this general 
purpose parallel interface. 


Two boards in one. 


о birds 
e stone? 
Apple* and you want to interface it with 


rallel and serial devices, we have a board for 
you that will do both. It's the AIO" 


The AIO is the only board on the market that can interface the Apple 
to both serial and parallel devices. It can even do both at the same 
time. That's the kind of innovative design and solid value that's been 
going into SSM products since the beginning of personal computing. 

The AIO comes complete with serial PROM S, serial and parallel 


cables, and complete documentation including software listings. 
See the AIO at your local computer store or contact 
us for more information. 
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21%) Paragon Drive 
San Jose, California 95131 
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ng and the Apple. 


If you could talk to Orville Wright, he'd 
tell you the problems he faced as a turn- 
of-the-century engineer. You could tell him 
all about the technological solutions 


available to todays engineer and scientist... 


particularly a 20th century phenomenon 
that tests assumptions and defines models 
before a project gets off the ground. 

The Apple personal computer. 


Computation, calculation, 
analysis...the power to 
pilot your projects. 

With a highly-integrated system from 
the extensive Apple personal computer 
family Orville and brother Wilbur would 
have increased their productivity. Perhaps 
even launched the Kitty Hawk Flyer well 
before 1903. 

An Apple in their hangar would have 
freed them from the time and tedium of 
crunching numbers by hand. 

An Apple in your lab or office will give 
you the problem-solving capabilities you 
demand from a big computer... without 
the time-consunung problems typical of 
remote processing. 

But the Apple system solution doesn't 
stop there. It keeps on soaring with proven 
performance, power and expandability 
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Apples existing software library includes 
a program that plots tbe sha pe of an 
airfoil, given its parameters. 


that's unparalleled for analyzing alterna- 
tive paths of design and modeling a 
wide variety of physical processes. 

Want more memory? Depending on 
your choice of system, Apple has memory 
expandable to 64K bytes or 128K bytes. 
Prefer wide displays? Choose 40 or 80 
characters. Need to control instruments 
in the lab? Get on the IEEE 488 bus. Over 
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100 companies also supply peripherals for 
Apple because Apple is the most popular 
personal computer with the least com- 
plicated interface. 

Want an efficient system of data storage 
and access? Apple's 5 14" disk drive not 
only offers you increased application 
versatility, but high density (143K bytes), 


high speed and low cost. You can even add 


up to four or more drives to your 


Apple system. Vith е 


proven reliability, 
no wonder it's the 
most popular drive 
onthe markettoday. , 
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FORTRAN that helped 
to design a 20th century 
flying machine. 


Fluent in the same language that helped 


to design the 747, Apple FORTRAN lets you 
tackle differential equations at the touch of 


a key And since more than 170 companies 


also offer software for the Apple family, 
you can have one of the most impressive 
program libraries ever...including vast 
subroutine libraries for math, science, 
engineering and statistics. When you write 


ЕЕ ЕКЕНИ 
ЕЕНЕННЕНННННІН ЕЕНННИНИН ІНЕ 
Wilbur determined that birds didnt have to constantly flap 
their wings to fly With an Apple, be could've determined the 
fixed-wing design of tbe Kitty Hawk Flyer much faster. 


Em 
"US" your own 
ЧЕ” programs, the 
Р Apple also speaks 
in languages other 
than FORTRAN: Pascal, 
BASIC, PILOT and 6502 
assembly language. 


Ж Where to learn 
more about Apple, 
the small-yet- 
Serious 
solution. 

Let your 
imagination 
soar with 

Apple. 
Discover the 20th 
century tool versatile 
enough to monitor 
quality controls and 
manufacturing sched- 
ules, orchestrate 
tolerance tests and 
= determine alternative 
parts selection. Learn why Apple emerges 
as the technological leader of reliable 
personal computer products that increase 
your productivily. 

Let the Apple dealer show you how, 
by putting the system of your choice 
through its paces. He'll tell you about our 
extended warranty, support and service. 
And he'll prove that a personal computer 
is not just a flight of fancy but a serious 
solution. Don't let history pass you by. 
Visit your nearest Apple dealer, or call 
800-538-9696. In California, 
800-662-9238. 
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as Түүн! ү, introduces two new апа 
effective education packages Chem Lab 
Simulation #1 and 42. designed For use with 
the Apple II™ computer 


Developed by a chemistry professor at 
Oklahoma State University, both. programs 
realistically and'dynamicallv illustratethe laws 
of basic Chemistry They provide virtually 
unlimited results and instant Feed back! 


Suitable for high school or college level 
introductory chemistry students, the 
programs аге an invaluable lecture aid. And 
For individual study, they provide first-hand 
student involvement as well КЕ help solve the 
perennial teaching problems of limited time. 
space, and resources. 
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P.O. Box 14665 
Oklahoma City, OK 73113 
(405) 840-9900 
APPLE" is a registered trademark of APPLE COMPUTER, INC. 
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picture from it. The subroutine approach excludes the 
possibility of treating graphical objects as variables 
within the language, or using them within statements and 
expressions. Some research work has been done which in- 
cludes the concept of graphical objects and operators 
within a language structure. To date, there have been a 
number of different approaches to the problem of han- 
dling graphical objects. Deeply intertwined in the prob- 
lem is our fundamental lack of understanding of how to 
provide graphics support. Viewed from the perspective of 
a language, what fundamental primitives must be pro- 
vided? What are the appropriate data types? How are ex- 
pressions constructed? What operators need to be pro- 
vided? The list of unknowns goes on and on. "Language 
Control Structures For Easy Electronic Visualization," by 
Dr Tom DeFanti, addresses this area. (See page 90.) Some 
examples of other, experimental, graphics languages are 
given in references 2 and 5. SHAZAM (Smalltalk’s 
sHaded imAge Zippy Animated Moviemaker) is an in- 
teresting animated-movie language written in Smalltalk. 
(See reference 1.) In no way does this list exhaust the pro- 
gress that has been made in graphics languages, but 
rather it reflects a small sampling of recent work. 

All the aspects of graphics we have discussed allow us 
to construct windows into universes, real or imaginary. 
Computer graphics is exciting because with this tool we 
can witness the unraveling of a DNA molecule, or the 
collision of galaxies. We can watch the structure of the 
universe as it expands from the moment of the theoretical 
big bang, or, reversing entropy, see it collapse into the 
primordial particle. We can plot a mathematical func- 
tion, view an economic trend, or travel faster than light 
to where robotic insects populate metallic worlds. Best of 
all, we can make it all seem real, because we can see it! Ш 
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Articles Policy 

BYTE is continually seeking quality manuscripts written by indi- 
viduals who are applying personal computer systems, designing 
such systems, or who have knowledge which will prove useful to 
our readers. For a more formal description of procedures and 
requirements, potential authors should send a large (9 by 12 inch, 
30.5 by 22.8 cm). self-addressed envelope, with 28 cents US postage 
affixed, to BYTE Author's Guide, 70 Main St, Peterborough NH 
03458. 

Articles which are accepted are purchased with a rate of up to $50 | 
per magazine page, based on technical quality and suitability for 
BYTE's readership. Each month, the authors of the two leading 
articles in the reader poll (BYTE 's Ongoing Monitor Box or 
"BOMB") are presented with bonus checks of 5100 and $50, Unso- 
licited materials should be accompanied by full name and address, 
аз well as return postage. 


Circla & on Inquiry card, ei 


TRS-80* Model I Computer Owners... 


Double-density storage. 
It's really here! 


Here at Percom. And your authorized Percom dealers. 
And double-density storage is here in a big way. Because now 
you can choose from three different levels of mini-disk systems — 


all double-density rated. 


And get the storage that precisely meets your application 


needs. 


Not to mention the service and quality that’s made Percom the 


industry leader. 


Although rated for double-density operation, all 
levels of Percom drives work equally well in single- 
density applications. | 

You can operate these drives in ordinary sinale- 
density format using TRSDOS* Percom 095-807" 
or any other single-density operating system. 

Or, you can add a Percom DOUBLER™ to your 
Tandy Expansion Interface and store data and 
rograms in either single- or double-density 


t 


Under double-density operation, you can store 
as much as 350 Kbytes of formatted data — de- 
pending on the drive model — on one side of a 
five-inch minidiskette. 

That's four times the capacity of standard Model 
I mini-disks, almost 100 Kbytes more than the 
capacity of the eight-inch IBM 3740 format! 

Available in 1-, 2- and 3-drive configurations in 
all three model lines, Percom burned-in, fully- 


ormat. 


tested drives start åt only $399. 


TFD-40™ Drives 


TFD-40 Drives store 180 Kbytes (double-density) or 

102 Kbytes (single-density) of formatted data on one 

side of a 40-track minidiskette. Although economical- 

- | ly priced, TFD-40 drives receive the same full Percom 

| дің control measures as TFD-100 and TFD-200 
rives. 


TFD-100"" Drives 


| TFD-100 drives are "flippy" drives. You store twice 
| the data per minidiskette by using both sides of the 
(| disk. TFD-100 drives store 180 Kbytes (double- 
| density) or 102 Kbytes (single-density) per side. 
| Under double-density operation, you can store a 70- 
ES page document on one minidiskette. 


TFD-200™ Drives 


197 Kbutes (single-density) on one side of a minidis- 
! kette. By comparison, 3740-formatted eight-inch 
B disks store only 256 Kbytes. Enormous on-line stor- 

— qi age capacity in а 5" drive, plus proven Percom 
~ E reliability. That's what you get in a TFD-200. 


Quality Percom products are available at authorized dealers. 
1-800-527-1592 for the address of your nearest dealer or to order directly from 


Percom. Prices and specifications subject to change withou! notice. 
ТМ trademark of Percom Data Company, Inc. 
* pedemark of Tandy RadioShack Corporation which has ne relatonship to Percom Bats Company 
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|] TFD-200 drives store 350 Kbytes (double-density) ог | 


the DOUBLER™ — This proprietary adapter for the TRS-80* 
—— —, Model І computer packs approximately twice 
| 8 the data on a disk track. 


X. Depending on the type of drive, you can 

ites. store up to four times as much data — 350 
PARE sh Kbytes — on one side of a minidiskette as you 

инду |72? can store using a Tandy standard Model 1 com- 
ЖОШ! УЙ! puter drive 

ж. Easy to install, the DOUBLER merely plugs 
Ss into the disk controller chip socket of your 
Expansion Interface. No rewiring, No trace ; cutting. 

And because the DOUBLER reads, writes and formats 
either single- or double-density disks, can con- 
tinue to run all of your single-density software, then switch to 
double-density operation at any convenient time, - 

Included with the PC card adapter is a TRSDOS*-compatible 
double-density disk operating system, called DBLDOS™, plus а 
CONVERT utility that converts files and е А Ас single- ta 
double-density or double- to single-density format. 

Each DOUBLER also includes an on-card high-performance 
data separator circuit which ensures reliable disk read operation. 

The DOUBLER works with standard 35-. 40-, 77- and 80- 
track drives rated for double-density operation. 

Note. Opening the Expansion Interface to install the 
DOUBLER may void Tandy's limited 90-day warranty. 
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Drive enclosures, power supplies Percom drive enclosures 
are finished in compatible silver enamel. Three sizes accommo- 
date either 1, 2 or 3 drives. Drive power supplies are heavy duty, 
cool-running open-frame design. Three-wire ac power cords are 
safer, have | noise pickup. 


Free software patch This software patch, called PATCH PAKT* 
upgrades TRSDOS* for operation with improved 40- and 77- 
track drives. For single-density operation only. 


Call toll free 


PERCOM DATA COMPANY. INC. 
211 N KIHE'Y „ САВ АМО TX a 75042 
[gat g72-Jádzi 


Letters 


Moore Praise Comes FORTH 
If FORTH is trickery, give me more 


trickery, 

In my view, FORTH is a common- 
sense approach to programming. 
Granted, there are also bits of pure 
genius thrown in. 

It makes sense to put all the routines 
used by the operating system, compiler, 
parser, editor, etc, in one dictionary 
conveniently accessible to the user at all 
times, That is, if they will fit. One of 
the bits of genius of FORTH is that they 
do indeed fit with room to spare for 
user-defined routines. The result is in- 
stant liberation from the "systems man" 
who tries but can't please everyone, lt is 
vour computer, and with FORTH vou 
have access to everything on it. 

It makes sense to use a stack to pass 
parameters between routines and to 
separate this stack from the return- 
address stack. You end up with a 
language that is designed to compute 
rather than to be read. Every step in 
FORTH is directed toward computing a 
result. FORTH is a sequence of com- 
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mands rather than statements as found 
in BASIC or Pascal. The functions of 
computing and documentation are 
separated. Hence | strongly disagree 
with Gregg Williams’ advice (see August 
1980 BYTE, page 130) that the user 
should introduce intermediate variables 
to improve readability. I concur with his 
objective, but | would encourage their 
use only in the commentary where they 
belong. There is no point to introducing 
unnecessary variables in the computing 
process. [n the commentary, in- 
termediate variables can and should be 
used very effectively to help describe the 
computations that are occurring on the 


stack without interfering with the process,| 


While FORTH takes away the ex- 
pository statement, it does give back an 
important documenting feature, namely 
relative ease in preparing precise 
common-language definitions of each 
routine, АЙ FORTH routines have a 
describable goal, and most of the action 
takes place on the stack, Hence FORTH 


routines tend to be simpler to describe. | | 


have never seen a glossary for a 
language or operating system that comes 


Thousands 
of 
“like new” 

products 

with 
money back 
guarantees. 


REI Sales Company 
(800) 227-8409 


In Galitornia (213) 893-7268, (415) 968-8645 or (714) 679-0561 
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even close to the completeness and con- 
ciseness of the fig-FORTH glossary sup- 
plied by the FORTH Interest Group. It is 
a gem, a complete English-language 
description of FORTH. Every routine on 
the computer is concisely defined in 
English. 

You have to have faith that taking the 
sacred function of documenting out of 
the language and turning it over to the 
user to do as he sees fit will work. After 
a while, you begin to wonder if Milton 
Friedman didn't write FORTH for his 
television series Free to Choose. 

Finally, it makes sense to give the pro- 
grammer a shot at controlling the com- 
piler, especially when the compiler has 
access to all the routines of the system. 


| CH Moore has shown with FORTH 


that compilers do not have to be large 
inflexible systems which try to take into 
account every eventuality and really 
can't do it. The result of this bit of 
FORTH trickery is a powerful compiler 
so tiny that it can be made interactive 
and used on line with no batch process- 
ing, linking loader, or other monstros- 
ity which we are accustomed to 
associate with a compiler. 

How small (or big) is tiny? The fig- 
FORTH system supplied by the FORTH 
Interest Group for the 6502 contains 220 
primitive routines (not including the 
Editor or Assembler) that occupy a total 
of 6221 bytes. By my count, 34 of these 
routines are compiler Functions, and 
they occupy a total of 982 bytes. My 
guess is that this is an order of 
magnitude smaller than other compilers 
of comparable power. That is trickery. 

If there ever is a contest for the all- 
time ingenious software development, I 
would like to nominate C H Moore's 
best, the { ;CODE } routine and/or its 
logical extension 
{ «BUILDS ... DOES» ). 


Edgar H Fey ]r 

Edgar H Fey Jewelers Inc 
1156 Fox Valley Ctr 
Aurora [L #0505 


Flash: Magic Exists! 


| was delighted to see an issue of 
BYTE devoted to FORTH. As a user of 
and tinkerer with STOIC for 5 years, 1 
heartily agree with the various authors' 
ravings about the extensibility, flexibili- 
ty, and increase in productivity provided 
by FORTH. | was, however, amused at 
the many ways in which postfix 
(reverse-Polish) notation was rational- 


п late 1978, Intertec conceived the idea 
af the InterTube Video Display Terminal. 
Since that time, weve greatly enhancer its 
operation with the addition of many new 
exciting features. But perhaps the most sig- 
nificant announcement in the InterTube line of 
video terminals is our new InterTube Ill. 

The new 5895” InterTube ІІІ obsoletes 
dumb terminals and out-performs the smart 
ones. Powerful standard features include: 

a full 24 line by 80 character display, 128 
upper and lower case ASCII characters, 
reverse video, complete cursor addressing 
and control, an 18 key numeric pad, user- 
defined function keys, blinking, a self-test 
mode, protected and unprotected fields, 
below-the-line descenders, automatic key 
repeat, twin R5232 serial ports and character 
and line insert/delete, Incredible! 


"Uuantily One: Dealer inquries nied 


Inter Tube Iii also boasts newly designed 
processor, video and power supply circuits. 
All in ali, the Inter Tube 1 is what we believe 
to be the most powerful, reliable video termi- 
nal available today. And it costs less than its 
predecessor - our popular InterTube ll. 

Inter Tube 11 users will appreciate the 
many painstaking hours of human engineering 
which insure effortless operation without 
operator fatigue. InterTube Ill's new high 
resolution, non-glare CRT provides the 
sharpest possible display image. And our 
newly designed keyboard has that expensive 
"feel" you normaily find only on terminals 
costing two to three times as much. Bul, 
most importantly, the InterTube lll features 
state-of-the art design with just three easily 
removable modules. So, with only a common 
screwdriver, servicing is a snap! 


Better yet, weve got a nationwide serv- 
ice network with outlets located in over 50 
Cities to provide fast and efficient on-site or 
depot maintenance. Plus, an extended 
warranty program is also available. 

If you're an existing InterTube user, you 
no doubt have discovered the exceptiona! value 
the InterTube really is. And, if youre not, why 
not call or write us today for the name and 
address of your nearest InterTube ІІ dealer. 
Intertec video terminals are distributed world- 
wide and may be available in your area now. 


=INIEXTEC 
iL DATA 
J m EMS. 


2300 Broad River Rd, Columbia, SC 2220 
(803) 798-9100 TWX: 810-666-2115 
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ized as being a better or more efficient 
way to do things even though it renders 
programs "write only" or at best difficult 
to read. 

Since maintainability of programs 
becomes even more critical when pro- 
ductivity is increased tenfold or more, I 
feel that the requirement of postfix nota- 
tion by FORTH is a serious shortcom- 
ing. There is nothing mystical about 
postfix notation; all compilers and inter- 
preters must eventually reach this form 
because that is the order in which the 
computer must carry out its operations, 

Over the past two years Jeff Morris 
and | have added various superstructures 
onto FORTH {опе per application) that 


atternpted to combine the better features 
of Pascal (eg: record structures, algebraic 
notation) with the power and flexibility 
of FORTH. The outcome of all of these 
experiments was a conceptual break- 
through which resulted in the invention 
of Magic. Magic has all the advantages 
of FORTH, plus, Magic programs are 
readable (thus maintainable). 

For example, the FORTH (or Magic) 
statement: 


Ba Ca + Ace "А! 
can also be written in Magic as: 


A = ÁB +С) 


Technicians! Hobbyists! Engineers! Repairmen! 


NEW! 16 CHANNEL 
VARIABLE A-D BOARD! 


Now you can digitally display, store, analyze 
and print your measurements! 


The NEW ADC-16B A-D Board 


can be used for: POSITION MEASUREMENTS 
PRESSURE MEASUREMENTS 
PHOTOELECTRIC MEASUREMENTS 
TEMPERATURE MEASUREMENTS 
A COMPUTERIZED 
VOLT-OHM METER 


YOU GET A COMPLETE SOFTWARE PACKAGE INCLUDING 
A TEST KIT, CALIBRATION METHOD AND VARIOUS 


APPLICATIONS! Only 179535 


This is a variable Gain Board that allows increased 
measurements from 5 volts up to 100 volts. 


СТА 


COMPUTER TECHNOLOGY 
ASSOCIATES 


ORDER TODAY! Credit Card Users Call TOLL FREE! 


1-800-854-2003 ext. 815 


In California Call 800-522-1500 exl. 815 


e 


Computer Technology Associates 


5812 Cromo Drive, Suite 102, EI Paso, Texas 79912 
Please rush me NEW ADC-166 A-D Boards at the Introductory price of 179" each. 


[J Check Enclosen 


Card No. 


Address 


City 
Texas residents add 5% sales (ax 


Mastercard 


e 
| | 
| 
| 
| | 
| Mare | 
| 
| | 
8 1 


[^ visa L. [пег Club 


Exp. Dati 


ал... | 


Please allow 4-6 weeks for dellvery. 
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and in fact compiles in three fewer 
words (since the (is are not needed), 
and the FORTH (or Magic) statement; 


Ат На) = IF 
can also be written in Magic as: 
IF(A.EQ.B) 


Magic is a major enhancement to the 
basic comipilation structure of FORTH (а 
metaFORTH), not simply an add-on 
superstructure. Magic programs typically 
compile more slowly (due to the in- 
creased complexity of the compiler) but 
require less memory and run faster than 
equivalent FORTH programs. 

The concept of metaFORTH is 
discussed briefly in the article by Kim 
Harris. (See “FORTH Extensibility: or 
How to Write a Compiler in Twenty- 
five Words or Less," August 1980 BYTE, 
page 164.) This is the direction of the 
future and will be the source of some 
super-powerful programming tools in the 
next decade, Magic is a first step in that 
direction, 

[ hope and expect that new 
metaFORTH languages such as Magic 
will be developed so that FORTH users 
can have their cake and eat it too. The 
time has come to stop justifying the 
unreadability of postfix notation. 


Arnold Epstein PhD 

Director, Software Development 
Octek Inc 

7 Corporate РІ 

5 Bedford 5t 

Burlington МА 01803 


Needs Tektronix Secrets 
Can a BYTE reader help me? I have a 


Tektronix 4051 computer which came 
with a BASIC interpreter. Some of my 
programs must run faster, and | would 
like to rewrite them in machine code. 
Tektronix states that machine code is 
unsupported on the 4051 and suggests 
spending another $10,500 for a faster 
Model 4052. Someone somewhere is pro- 
gramming the 4051 in machine code, as 
"Space Tag" on the demonstration tape 
is in machine cade and runs incredibly 
faster than ordinary BASIC programs. 


Richard Daily 
800 Charlesgate Ur 
5t Louis MO 53122 


Information Please 


І recently acquired a Video Brain 
home computer built by A Umtech 
Company. The serial number is 003087 
and the model number is 101A. It was 
built in either Santa Clara or Sunnyvale, 
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Mountain Computer 


can now 


EAPAND 


Your Apple II Peripheral Capacity 


EXPANSION CHASSIS 


Quality You Expect 


Eight more slots for your Apple! Now you 
can bank-select eight more peripheral slots 
with immediate or deferred software 
commands—like having up to 16 peripheral 
cards "on line"—or use the Select/Deselect 
switch mounted on the front panel. 
Expansion Chassis' heavy-duty power 
supply is primarily for peripherals, without 
the heavy demand of motherboard support 
chips required in your Apple. This means 
much more power is available for peri- 
pherals than in your Apple itself! If you've 
run out of room in your Apple—Expansion 
Chassis is your answer. Drop by your Apple 
dealerfor a demonstration, or contact 
Mountain Computer for the location of 

the dealer nearest you. 


Vim 
A 
Mountain Computer 


INCORPORATED 


Performance You Demand 


Eight mirror image 1/0 slots of the Apple 
Fully buffered, bi-directional data lines 
Apple || compatible interface card 

Dual selection capability; hardware or 
software 

Immediate or deferred selection in 
software mode 

From BASIC, а single POKE command 
turns the chassis ON or OFF 
Compatible with all software 
Dedicated power supply with 
approved power transformer 


| Mountain Computer 


ORPORAT 


300 Harvey West Blvd., Santa Cruz, CA 95060 


(408) 429-8600 


TWX 910 598-4504 


California. 1 understand it has а Fair- 
child F-8 8-bit microprocessor. It has 
1 K bytes of programmable memory 
and 4 K bytes of read-only memory. 
What I am looking for are cartridge 
programs, which have a 45-terminal bus, 
the expander sets, or anything that 
would be interchangeable. Also, any in- 
formation or leads would be gratefully 
appreciated by me and my friends. 


Richard L Rowland 
7072 Kenwood 
Las Vegas NW 89117 


An Overlooked FORTH Vendor 


The staff at Datricon Corporation was 
both delighted and disappointed with the 
August 1980 BYTE. Qur delight stems 
From the extensive coverage of the 
language FORTH and Charles H 
Moore's interesting article, "The Evolu- 
tion of FORTH, an Unusual Language,” 
page 76. 

However, we were disappointed with 
BYTE's failure to mention Datricon's 
ACS 12-PRO or Datricon's 4 К 
D-FORTH. Datricon's implementation of 
FORTH resides in 4 K bytes of EPROM 
{erasable programmable read-only 
memory), produces code that can be 
placed into ROM (read-only memory), 
and provides for interrupt handling and 
the automatic setting of the data-transfer 
rate, Our ACS 12-PKO, with D-FORTH 
and the STD BUS interface, is a very 
powerful 6800-based single-board com- 
puter. А development package is also 
available for generating application 
EPROMs. 


Jed W Heald, President 
Datricon Corporation 
7911 NE 33rd Dr 

Suite 200 

Portland OR 97211 


We at BYTE were surprised to find 
additional FORTH vendors advertising 
in our August 1980 issue. Other vendors 
include Rockwell International (for the 
AIM microcomputer, see page 67 of the 
August 1980 BYTE), Kenyon 
Microsystems (for 6809 systems, see 
page 104 of the same issue), Sirius 
Systems (for the Radio Shack TRS-80, 
see page 171), Quality Software (for the 
Exidy Sorcerer, see page 208), Eric 
Rehnke (for the KIM, SYM, and AIM 
computers, see page 290), the Software 
Farm (for the TRS-80, see page 292), 
and Professional Management Services 
(for the Alpha Micro, see page 294). 
FORTH vendors not listed in the August 
1980 BYTE are invited to submit a two- 
paragraph product release, which will be 
published in a future BYTE "What's 
New?" column.... GW 
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FORTH Is Better Than LISP, He Cs 


Unlike BYTE's earlier issue on LISP, 
the August issue on FORTH did an ex- 
cellent job in making this intriguing 
language readily understood. The ar- 
ticles did not come right out and say 
that FORTH is so machine-efficient due 
to the user preprocessing his logic into 
postfix notation, but most readers 
should realize this. 

Although I can tolerate that sort of 
notation for a desk calculator, it is 
unbearable for computer data process- 
ing. Although the C language is 
philosophically different, it is a threaded 
language which is much preferable. 


Dick Sims 
185 Freeman 5t, Apt 95] 
Brookline MA 02146 


Check Out a Computer 


1 always look forward to the new 
issue of BYTE and was especially eager 
to read the July 1980, Computers and 
Education issue. Arthur Luehrmann's ar- 
ticle, "Computer Illiteracy—A National 
Crisis and a Solution for It," page 88, 
struck home on a point with which I 
wholeheartedly agree: "this country's 
general public is woefully ill-prepared to 
live and work in the Age of informa- 
tion," 

| was, however, disturbed by the fact 
that the role of public libraries was 
never mentioned. Public libraries are in 
a unique position to help solve the prob- 
lem: they serve people of all ages, 
regardless of educational background; 
they are generally open more hours than 
schools; they are, perhaps more than 
any other institution, vitally interested 
in an information-aware public; they 
specialize in providing access ta informa- 
tion, and they are free. 

Many public libraries have microcom- 
puters available for public use and pro- 
vide a complement of interactive pro- 
grams for individuals to learn with, 
Libraries that have done this report ex- 
tensive and enthusiastic use of the equip- 
ment. 

It's a sorry fact that most people have 
just never had the opportunity to even 
see a computer system. Until the oppor- 
tunity to see, touch, and use computers 
is afforded, computers will remain 
shrouded in mystery for the vast major- 
ity of people of all ages, The public 
library is one of the best hopes we have 
to alleviate this problem. 


Carlton А 5ears 
Adult Services Coordinator 
Asheville-Buncombe Library System 
67 Haywood 5t 
Asheville NC 28801 
Letters continued он page 122 
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Agrowing 


line of tools to 


expand the Apple 


ТАПА Programmable Intemrupt Timer Module. 
Time events im four operating modes— continu- 
ous, single shot, frequency comparison, and 
pulse width comparison. Includes three 16-bit 
interval timers, plus flexible patcharea for 
external interface. Programmable interrupts, 
on-board ROM, and much more. 


77204 Parallel interface. Two bi-directional 8-bit 
170 ports will connect your Apple to a variety of 
parallel devices, including printers, paper tape 
equipment, current relays, external on/off 
devices. Full featured, programmable inter- 
rupta, supports DMA daisy chaining. 


78118 Arithmetic Processor. [nterfaces with 
Applesoft, so you just plug in and run. Based 
on the AM 9511 device, provides full 16/32-bit 
arithmetic, floating point, trigonometric, loga- 
rithmic, exponential functions. Programmed LÛ 
data transfer, much, much more. 


7710A Asynchronous Serial Intertoce. Conform- 
ing to RS-232-C A thru E 1978 standard, this 
card will drive a variety of serial devices such as 
CRT terminals, printers, paper tape devices, or 
communicate with any standard RS-232 device, 
including other computers. Full hand-shahing, 
and fully compatible with Apple PASCAL! 


7470A 3% BCD A/D Cometer. Converts a DC 
voltage toa BCD number for computerized 
monitoring and analysis. T ypical inputs include 
DC inputs from temperature or pressure 
transducers. Single channel A/D, 400 ms 
per conversion. 


7490А GPIB IEEE 453 interfüce. A true imple- 
mentation of the IEEE 488 standard —the 
standard protocol for instrumentation and test 
devices. Control and monitor test instruments 
such as digital voltmeters, plotters, function 
generators, or any other device using the 
IEEE 488. 


71144 PROM Module. Permits the addition to or 
replacement of Apple П firmware without 
removing the Apple II ROMs. Available with 
on-board enable/disable toggle switch. 


7500 A Wire Wrap Board. For prototyping your 
own designs. 


7510A Solder Boord. 
7018A 16K Dynomic Memory Add-On. 


Watch this space for new CCS products for 
the Apple. We've got some real surprises in the 
works, To ind out more about the CCS product 
line, visit your local computer retailer, The CCS 
product line is available at over 250 locations 
nationally, including most that carry the Apple. 
Ch circle the reader service number on this ad. 


Apple ЇЇ, Apple II Plus, and Applesoft are trademarks 
af the Apple е ре 


CCS makes the difference. 


We see the Apple | 


a little different 


A 


We see itas a good — / м 
; вә Ir th functions, an t, high resolution g : 
way to get things done. ee andi to connect the Appie to lab test equipment 


like function generators or plotters. 

Apple has built a great computer. We at CCS have And we have tools to connect the Apple to the outside 
built a great line of peripherals and components to expand world, including A/D converters and interval timers with 
the Apple. To do almost anything you want to get done external interface. 
with a computer. We make components for the 5-100 bus, the PET, and 

If you want to do business with an Apple, we've got the TRS-80, too. We built our products to deliver hard- 
tools to connect the Apple to standard business printers and nosed value to the OEM, and to the inventor who knows the 
terminals. Or to modems, for communications over tele- best, at prices that are unbeaten. 
phone lines, with other computers, even with other Apples. To find out how much computer your Apple II can be, 

If you want toapply your Apple to engineering, scien- see things our way. Because for serious users with serious 
tific, or graphic projects, we've got tools for high-powered, uses for the Apple, we've got the tools. 


E California Computer Systems 


F) 250 Caribbean Sunnyvale, CA 94086 1408) 734-5811 


The 
Future of 
Computer 
Graphics 


Bruce Eric Brown 
and 
Stephen Levine 
Lawrence Livermore Mational Laboratory 
University of California 
POB 808 
Livermore CA 94550 


Predicting the future can place one 
in a very precarious position, 
Although technology is moving for- 
ward at such a pace that it is almost 
impossible to look a long way down 
the road, we do have a good idea of 
what the near-future trends will be. 
So here I will discuss where the trends 
in computer-generated graphics are 
headed. 

Computer graphics is the fastest- 
growing segment of the computer in- 
dustry. Although many existing com- 
puters already have graphics 
capabilities, the future is even 
brighter. Since personal computer 
users will make up the largest percen- 
tage of the computer graphics 
market, the standard color television 
receiver will be the most common 


Editor's note: 

lt was only 5 years ago when the first annual 
computer graphics show was held, The 
Philadelphia show was sponsored by 510- 
GRAPH (the Association for Computing 
Machinery's Special Interes! Group on Com- 
puter Graphics). At that time, the show at- 
tracted ten vendors and a few hundred visitors. 
SIGGRAPH-B80, which was held this summer in 
Seattle, brought to that city over 100 vendors, 
about 6000 visitors, and filled twenty-four 
times the space of SIGGRAPH-75. 5o you can 
surmise how the the computer graphics field 
will continue to grow....5M 
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display device. Research is continual- 
ly going on in video-generation 
techniques, and we can expect the 
quality of video images to improve 
dramatically. 

Also on the horizon is the use of 
networks. Best of all, the price of 
graphics systems should continue to 
fall, and as they do, the number of 
applications will increase drastically. 


Three Dimensions 
This is an exciting time for ex- 
perimentation with computer 


graphics. Looking into our crystal 
video display, we can see many 
changes coming within the next few 
years. True three-dimensional 
displays will become common. 
Researchers will finally be able to see 
their models in three dimensions 
without the need of special glasses, 
stereo pairs, or by viewing two- 
dimensional projections. 

Already in existence are integral 
hologram displays made from 
computer-generated images. (Ап ex- 
ample is shown in photo 9.) The 


m ЦИ 
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holograms аге made Ьу 
photographing 1080 computer- 
generated images on 35mm film and 
transferring them to the hologram. In 
a few years it will be possible to 
generate these directly; we might 
even see a laser-driven, computer- 
controlled, holographic-image output 
device. 

There are currently several 
methods in use for displaying three- 
dimensional television images, but 
the most promising uses an interlaced 
television picture. The even scan lines 


display an image for viewing with the 
right eye and the odd scan lines have 
an image for the left eye. The screen is 
viewed through a pair of glasses 
whose lenses are made with PLZT 
(lead lanthanum zirconate titanate) 
ceramic, Voltage pulses synchronized 
with the display of the odd and even 
fields darken the left and right lenses 
alternately. As a result, the viewer 
sees a true three-dimensional image. 
Photo 10 is a composite view of a 
display showing the images for both 
the left and right eyes. 


Photo 1: А computer-generated com- 
posite view of a DNA molecule using both 
ball-and-stick and space-filling models. 
Using keyboard control, the configuration 
of the model can be changed and it can be 
rotated in any direction. Such models are 
already assisting scientists in their 
research and will have an even bigger role 
in the coming years. Photo courtesy of 
Nelson Max, Lawrence Livermore Na- 
tional Laboratory. 

Photo 2: Computer-generated art by Los 
Angeles artist David M. As you can see, 
computer graphics could revolutionize the 
world of art. 

Photo 3: A perspective view of a two- 
dimensional array of numbers. Photo 
courtesy of Melvin L Prueitt, Los Alamos 
Scientific Laboratory. 

Photo 4: Census data plotted to show 
population changes. This is an example of 
the type of material which could be 
available on a computer network with 
wide-band capabilities, such as cable 
television. Courtesy of Edward Zimmer- 
man, White House. 

Photo 5: А ground-level view of a 
computer-generated airport scene used in 
a real-time flight simulator. Photo 
courtesy of Marconi Radar Systems. 


Raster-Scan Displays 

Low-priced memory will also 
change the look of computer 
graphics. Up to the present, the 
market has been dominated by 
storage tubes and calligraphic (ie: 
stroke-writing) displays; however, 
raster-scan displays can be refreshed 
from a frame buffer of semiconductor 
memory. Therefore, in the coming 
years, we can expect the graphic- 
terminal market to be dominated by 
raster-scan devices. The standard 
display will be a color television 
receiver connected as а  mirco- 
processor-controlled intelligent ter- 
minal. The cost of some of these 
graphics terminals will be at or near 
the cost of a modern color television 
receiver, 

Raster-scan color television will 
probably be the graphics standard for 
the following reasons: 


€ The US video standard is well 
established. 

е [t has a large industry supporting 
it. 

€ The cost of developing another 
standard is prohibitive. 

€ The great numbers of personal 
computer users will help determine 
the trend. Why buv a color output 
monitor when you already have 
one or several available at home? 
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Top-of-the-line video displays will 
include devices with 1000-line resolu- 
tion (already available) as weil as a 
number with 2000-line resolution, 
The cost of these will be significantly 
higher than that of a modern color 
television receiver. 

On a raster-scan display, each dot 
on the screen is known as a picture 
element or pixel. Since each pixel is 
displayed 30 times a second, the im- 
age generator must either generate 30 
Hz or store the pixel intensities in 
memory. Frame-buffer systems usual- 
ly use dual-ported memory which 
both stores the image and refreshes 
the display. 

To simplify things, let's assume a 
square picture with the standard 500 
lines and each line containing 500 pix- 
els. To display a completely black- 
and-white line image with no shades 
of gray we would need 250,000 (500 
by 500) bits or 32 K bytes of 
memory. In order to display gray 
levels, the number of bits used for 
each pixel must be increased. To 
display color, we either divide the 
number of bits available among the 
three primary colors (red, green, and 
blue) or use a color map. A color map 
takes each pixel value stored and out- 
puts the three intensities: the most 
common method is to use 1 byte in- 
put and 3 byte output. The number of 
colors which can be displayed is the 
product of the number of output in- 
tensities For each color, Át a given 
time, only a subset, which is limited 
by the input values, can be displayed. 
If we use B bits in, 24 bits out, we can 
display any 256 colors of the 
16,777,216 available. 

In the near future we should be see- 
ing 2000-line resolution systems with 
24 bits per pixel (1 byte For each of the 
three primary colors and 12 bits per 
color in the map). 12 megabytes of 
memory would be 
needed for such a # 
system. With | 
memory prices ex- 
pected to continue | 
to fall, in about 5 
years the major 
cost element of 
such a system 
would be the 
monitor and elec- 
tronics, 


Vector Displays 

Although it ap- 
pears that raster- 
scan displays will 
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have the major share of the graphics 
market, line-drawing (ie vector- 
display) systems will continue to 
grow, though at a slower rate. There 
are basicaly two types of line- 
drawing systems: the storage tube 
and the refresh calligraphic writer. 
Storage tubes available today have 
higher resolution and greater image 
stability than most refresh systems. 
One disadvantage of the storage tube 


Photo 6 (above) An example of the 
computer-generated graphics used to train 
space-shuttle pilots at the Johnson Space 
Center in Houston, Texas. 

Photo 7 (below): The control panel for an 
experimental fusion reactor at Lawrence 


Livermore National Laboratory. 


Transparent touch panels mounted ouer 
the color video displays have eliminated 
most switches. To control the reactor, the 
operators need only to touch the screen 
over the desired control area shown on 
the screen. Photo courtesy of Glenn 
Spreckert. 
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is the lack of selective erasure, In 
order to remove one line the entire 
screen must be erased and redrawn. 
With refresh displays the line is 
removed from the display list and the 
line is redrawn on the next refresh 
cycle. 

Calligraphic displays can display 
about 20,000 three-dimensional vec- 
tors or 100,000 two-dimensional vec- 
tors at 30 Hz, In the next few years we 
can also expect a doubling of these 
capacities. 

Raster-scan display buffers can also 
be used to display vector images and 
should begin to replace calligraphic 
displays as faster hardware becomes 
available. Many users will probably 
prefer the somewhat slower speed of 
the raster scan since they are able to 
display continuous-tone color im- 
ages, 


Input 

One tool which shouid see much 
use in the future is a transparent 
touch panel mounted over the face of 
a video screen. As shown in photo 7, 
an automated nuclear-reactor control 
room is one of the many possible ap- 
plications. (Note the lack of 
switches.) 


Hard Copy 
Currently, one of the major prob- 
lems of graphic terminal users is how 
to satisfactorily get hard-copy 
output. The most common method is 
to use a camera Lo take a picture of 
the video screen. А device is also 
available which records the video 
output directly on film. Both of these 
methods leave much to be desired. 
The final solution may not necessari- 
ly come from the manufacturers of 
graphic terminals. The goal of copy- 
ing machine companies is a dry 
method of putting a color image on a 
piece of paper (like 
the current, dry 
black-and-white- 
| image method). 
At present, the 
device with the 
highest-quality 
| color output is 
the film recorder. 
For raster output 
devices, the reso- 
lution of current 
recorders is 4000 
by 4000 pixels, 
each with a range 
| of 256 intensities. 
These devices use 
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Нага апа 
Fast... 


...Bulk Storage from 


Industrial Micro Systems 


THE NEW MODEL 16 


The new Industrial Micro 5ystems Model 16 Hard Disk 
Subsystem is a "fixed-removable" high speed, bulk 
storage device providing from 32 megabytes (32 
million characters) to 96 megabytes of on-line storage 
for the Industrial Micro Systems 8000 or Series 5000 
microcomputer systems. The Model 16 includes a 
credenza enclosure that provides а solet, strong and 
attractive package for office 
or industrial applicalions 
where large memory is 
required. The Model 16 also 
includes a fully buffered 
DMA 5-100 bus controller for 
fast and easy interfacing. 


WINCHESTER 
TECHNOLOGY WITH 
BUILT-IN BACKUP 


The Model 16 includes a 16 
mepabyte removable 
cartridge and a 16, 48, or BO 


megabyte fixed media that employs Winchester 3340 
technology. Files and programs may be copied 
between the fixed media and the removable cartridpe 
for fast, easy backup and archival storage. 


FAST ACCESS 


The interface between the Model 16 hard disk and the 
Industrial Micro Systems 
computer is provided by the 
Hard Disk Controller. The 
Hard Disk Controller utilizes 
Direct Memory Access (DMA) 
for fast data transfer with 
minimum processor interven- 
tion, The maximum data 
transfer rate is 1.2 megabytes 
per second and the controller 
fully buffers the data, a 
sector at a time, to and from 


the disk, Available in 220 V, 
50 HZ Versions 


Now you don't have to look hard for fast computing power. Contact your Industrial Micro Systems Dealer today. 


Marketing 
628 N. Eckhoff, Orange, CA 92668 
(714) 978-6966 


INDUSTRIAL MICRO SYSTEMS 


Manufacturing 


2800 Lockheed Way, Carson City, NV 89701 


(702) 883-7611 


See us at Comdex "80 Mov. 18-21, 1980 Las Vegas Convention Center. 


as many as seven filters and multiple 
passes are made on the film to create 
full-coior images. Additive-color red, 


Photo В: A problem in hydrodynamics 
illustrated through the use of computer 
eraphics. The photo is part of a series 
illustrating а steel rod impacting a steel 
plate. Color changes represent areas of 
varying stress, In the future, such graphics 
will be widely used in education. Photo 
courtesy of Lawrence Livermore National 
Laboratory. 


Photo 9: Integral hologram of a molecule 
created by photographing 1080 computer- 
generated images on 35mm film and then 
transferring them to a hologram. In the 
future computers will be able to generate 
holograms directly, Photo courtesy of 
Donald L Vickers, Lawrence Livermore 
National Laboratory. 
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green, and blue filters or subtractive- 
color yellow, cyan, and magenta 
filters are used. In both systems, the 
seventh color is neutral for plotting 
black-and-white images. We can ex- 
pect to see more of these recorders 
available in the near future, and some 
of the stripped-down models should 
be available at lower prices. 

Another group of devices which fit 
into this category of film output are 
COM  (computer-output-on-micro- 
film) devices. Many of those current- 
ly available have graphic capability 
as well as variable intensity, At the 
present time, COM devices are main- 
ly used for alphanumeric-fiche out- 
put. Currently only black-and-white 
machines are available, although 
color-fiche machines are expected to 
be produced in the future, The most 
important consideration is the need 
for high-quality, large-format color 
images. The resolution of current 
COMs is about 32,000 by 32,000 pix- 
els. Although higher resolution is 
theoretically possible, such devices 
will not be produced until a need for 
them is demonstrated, 

Laser recorders may soon capture a 
portion of the expanding graphics 
market. Since a laser beam has much 
more energy to deposit on film than a 
CRT (ie: video display) image, laser 
recorders will be much faster than ex- 
isting methods. Оп a modern film 
recorder, one full-intensity pass at 
4000 by 4000 pixels takes about 1 
minute, To record the same amount 
of data, the laser requires 1 second or 
less. The energy of a laser beam is 
great enough that a split beam could 
record up to five copies at the same 
time. 

A current weak link in laser 
systems is the deflection systems. 
Although solid-state methods are be- 
ing developed, rotating mirrors are 
used today. Another drawback with 
any system that uses film is that 
unless users have their own process- 
ing facilities, film development takes 
at least 24 hours and sometimes much 
longer. 

The Xerox 6500 color copier can be 
interfaced to a number of terminals 
for image-recording, or it can be con- 
nected to computers for direct out- 
put. Ink-jet plotters, printers with 
color ribbons, and flat hed-drum 
plotters with color pens are included 
in this class of output devices, Con- 
tinued improvements in speed and 
color reproduction can be expected. 

The brightest future is for the video 


disk. Today, these devices can hold 
50 minutes (180,000 frames) of video 
per disk. Although the initial cost is 
high, the great number of frames 
available makes this device the ideal 
output and storage medium. 


Computers — The Future 

Although so far I've concentrated 
on graphics hardware, what about 
the future of the beast behind the 
display — the computer? 

It seems likely that within а few 
years the home computer user will 
have a choice of several 32-bit virtual 
machines with at least a million 
words of expandable, central mem- 
ory, and 100 million words of disk 
space. This type of system will be 
ideal for a color-frame buffer system. 


Applications 

Since pictures are a very efficient 
means of communication, the future 
applications of computer graphics are 
virtually unlimited. Photo 6 is a 
photograph of computer-generated 
graphics used to train space-shuttle 
pilots. Within the next few years, 
games and simulations with graphics 
of nearly the same quality will be 
available to the personal computer 
user, The PLZT glasses described 
earlier will be used to provide three- 
dimensional images for the would-be 
space-shuttle or 747 pilot. You can 
also expect the technology to be put 
to use in amusement parks. The 
Disneyland people have already used 
comiputer-generated graphics in some 
of their attractions and are continuing 
to develop them for future use. 


Networks 

There are a number of advantages 
to having your own, isolated per- 
sonal computer, but connecting it toa 
network opens up a vast new world. 
Networks designed specifically for 
personal computer users, such as The 
Source, are already in existence, Un- 
fortunately, the narrow bandwidth of 
conventional voice-grade telephone 
lines severely limits graphic 
capabilities. 

One future possibility is the use of 
cable television for networks with 
graphic capabilities. Cable is increas- 
ingly available in all but the most 
rural areas and has wide bandwidth, 
portions of which are not used. Рег- 
sonal computer users could tap into 
this resource and use the extra band- 
width for local communication nets. 

Another possibility is to have the 
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ATARI: PERSONAL 
COMPUTER SYSTEMS THAT 
GROW WITH YOU 


modulator and FCC approval for 
connection to any TV. Plus, nationwide 
> A Atari Authorized Service Centers. 


Add programs. Choose among doz- 
ens of programs in Atari's rapidly 


Start with a better computer. 

Atari computers have built-in capa- 
bilities you can’t even add onto 
many other personal computers, 
Three programming formats (ROM 
cartridge, disk and cassette). A 57 key 
upper/lower case ASCII keyboard with 
29 keystroke graphics symbols, 128 
colors and hues. Four separate sound 
channels and a built-in speaker. Four 
controller ports. A built-in RF 

(C 188D, Atari, inc. 


© A Warmer Communications Company 


Atal тазағғев ine rond 10 make changes 10 products 
or programs wifnout попсе 
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And more, 


800" is supplied with 
Ў" 16K of memory. You can 
EL expand up to a full 48K of 
RAM with 8K or 15K Memory 
Modules" you install yourself. 
27 in less than a minute. The 
ATARI 4008" 8K of RAM may be 
expanded to 16K at Authorized Ser- 
vice Centers. Both may be expanded 
to 26K of ROM with slip-in ROM 
cartridge programs. 
Add peripherals. The ATARI 410^ 
audio-digital program recorder. Sin: 
gle or dual density* disk drives. The 
ATARI 800 individually addresses up 
to four drives, Add the ATARI 850" 
RS232 Interface Module, Add high 


speed 4o or 8o-column printers. Add 
an acoustic modem for remote data 


access, Add a light pen* And there 
are more Atari peripherals 
on the way. 


. Add memory. The ATARI 


ATARI 


PERSOMAL COMPUTERS 


expanding software library. Programs 
categories include: 
* Personal Finance 
& Record Keeping 
* Personal Interest & Development 
* Professional Applications 
* Education 
* information & Communication 
* Entertalnment 
* Programming Languages 
* Small Business Accounting 


Add It up. With Atari, you start 
with more. And you can build to 
more. Because Atari offers you per- 
sonal computer systems that grow 
with you, Ask your Atari retailer 
to give you a full demonstration 
of Atari computers, peripherals 
and programs, Complete systems. 
Because when other people were 
thinking hardware and software, 
Atari was thinking systems. 
"Available Fall, 1980 


1265 Borregas Avenue, Sunnyvale, CA 94086 


Call rell free [fon] 538-1547 (Except Alaska and Hawaii] 
(іп California: (foo) 6724404] [or the name of your nearest Atari retailer. 
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The System ХАВ000 MICRO-MINI™ based оп” 
{пе 16-bit 7000 28000 processor is available 
for immediate delivery. 


FEATURES (partial list) 

* Zilog 26000 CPU 

* Intel Multibus compatible 

"= Unique memory management system 
allows up to 16 megabytes of memory 

= Optional 9511 arithmetic processor 

» A-level vectored + non-maskable interrupts 

* Two programable timers 

® On-board monitor ROM option 

* Full "Multimaster" capabilities allow multiple 
processors and/or ОМА devices on Ihe 
same bus 

æ Flexible and/or hard disk controller 

* Powerful disk-based operating system 

+ Memory boards: 16K, 32K, ABK, БАК, 96H, 
128K, 

+ 15-5101 backplane 

* Heavy-duly switching power supply 

* Industrial quality throughout 


Prices start from $398. System discounts. 
Call for prices on complete custom systems. 


SYSTEM X9020 


(CPU Manual $19.95) 


$ 4d © 5* The SUPER-MICRO™ 
' READY TO RUN 


SYSTEM FEATUMES [раги пер 

Pascal MICAOENGINE'” ХИ 
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MODEL X-920 
DISPLAY/EDIT TERMINAL 


"LIMITED TIMF cash price. 10% DOWN guaraniees 
priarty, Master Charge & VISA cada accepled 


System discounis 


ADM3A+ plus AG graphics (512x256)... $1995 
4 NEC Spinwriter 5510 or 5530 w/lrac ..... 2895 


Anadex OP-9500 printer (&Odpt) ............ 1898 
A-912 CAT (less 18 function keys) ... 799 
P-E 550 САТ {"Вапїат"]......................... 740 
Siemens standard 8” drive (ss/sd- -dd) ... 399 


312 684-3183 
™ COMPUTEX 


Microcompula г Sale rmi 


8710 Urexal, Chicago, IL 60437 
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Photo 10: Interlaced left-eye and right-eye view of a computer-generated image of an 
aircraft carrier. The image is viewed in three dimensions when the user wears glasses 
with lenses made of PLZT (lead lanthanum zirconate titanate) ceramic. The lenses by 
the right and left are darkened alternately by voltage pulses synchronized to the display. 
Photo courtesy of John А Roese and Larry E McCleary, the Naval Ocean Systems 


Center. 


cable-television company provide a 
main computer to control the net- 
work and act as a data base. The 
range of services which could be pro- 
vided is virtually limitless. An exam- 


| pleis shown in photo 4, where census 


data has been plotted to show 


population changes. 


Exploring the Future 

Computer graphics have exciting 
possibilities as an artistic medium, It's 
been said that computer-generated 
color graphics will revolutionize art 
in the same way that acrylics changed 


| the world of artists who once worked 


Photo 2 shows 
by Los 


with oil paints. 
computer-generated art 
Angeles artist David M. 

The simulators discussed earlier 
will also be widely used by film- 
makers. Special effects, instead of 
being animated one frame at a time, 
could be programmed and filmed in 
real time. For instance, a director 
could ask for an airport scene on a 
clear day, as in photo 5. By changing 
a parameter, the same scene could be 
created on a foggy day. 

The motion picture industry is in 
the forefront of developing and using 
sophisticated systems for computer- 
generated graphics. Increasingly 
higher levels of realism will be created 
in the future and the time-consuming 


tasks of creating special effects and 
editing will be performed using laser 
scanner/recorders and video disks. In 
terms of dollars, the movies will be 
one of the largest users of computer 
graphics for the near future. 

Applications, as we've seen, are 
limited only by our present imagina- 
tions. Photo 1 shows a computer- 
generated composite view of a ОМА 
(deoxyribonucleic acid) molecule 
using both ball-and-stick and space- 
filing models. Such displays will 
speed up the rate of research. The 
molecule model can be rotated, 
changed in configuration, and taken 
home for the scientist to use on his 
personal computer. 

Classroom displays will greatly 
surpass the audio-visual methods 
commonly used today. Photo 8 
shows a hydrodynamic problem with 
impact calculations displayed 
through color changes. А computer 
display of this sort could be created 
and updated in the midst of a lecture. 

[п the wide world of computer- 
graphic applications, we have only 
scratched the surface. 8i 
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That's the MEASUREMENT Systems & con- Outstanding features such as those listed 
trols DMB Series of S-100 bus memory below make the DMB series the UNBEATABLE 
modules, fully compatible with ALPHA S-100 Mernory. 


MICRO, CHOMEMCO, NORTH STAR, MP/M, ғ Four independent 16K software select- 
and most other S-100 systems. able banks. 
е Each bank is independently addressable 
Definitely a winner, the DMB Series is avail- on any 16K boundary. 
able with Bank Select (DMB6400) or without e Switch selectable bank sizes — from 
( DM86400) and utilizes industrial quality con- 16K to 64K in 16K increments. 
struction, provides outstanding reliability, е Eight banks (512K) per I/O port for each 
and is backed by dedicated customer service of the 256 ports. 
and a one year guarantee. • 2-80 4MHz operation with no wait 
The DMB6400 uses VO port addressing for ез КО trapapareni dali cts 
| ЧУГА қ Aree a е On-board diagnostic LED's. 
the bank select feature. A switch provides the | | 
bilitveta SE ECT aU SF e SF fhe 256 bort е Low power — 8 watts maximum. 
si address othe hamo Banka The Iun. = Ballable; Tested ee BIRNE memor 
aureo Dg y i 3 • IEEE S-100 compatible timing. 
огу is configured as four totally independent | 
16K software selectable banks, with each eR Cc repere ers 
| : е Attractive Dealer & OEM Prices. 


bank addressable on any 16K boundary. 
See your nearest computer dealer, or contact 
us for the complete story on the UNBEAT- 


| а-а? ABLE 5-100 Memory. 
Systems croup 


A Divisionof MEASUREMENT systems & controls 867 North Main St. / Orange, Calif. 92668 / (714) 633-4460 
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8-Bit Champion 


In price-performance, look to Intel’s powerful iAPX 88 microprocessor 
to leave the pack behind. Both now and down the road. 


[n price-performance races, 
the iAPX 88 isthe one to beat. It's 
two times faster than the Z-80A 
and the 6809. And recent bench- 
mark tests show that the iAPX 88, 
with its 8088 CPU, consistently 
outperforms its closest competi- 
tors in memory efficiency, ease of 
programming and throughput—by 
as much as 4 to l. This is especially 
important in high-performance 
tasks such as block moves, charac- 
ter searches, word shifts, and 
16-bit multiplies. All critical tor 
applications like word processing, 
terminal control, scientific 
instrumentation and industrial 
control. 

And because it's the only 8-bit 


the application, your cost savings 
here can be substantial. 
No contest now with new 
Intel software 

То unleash the new power that 
the АРХ 88 puts in your hands, 
it takes more powerful software — 


microprocessor that addresses up to 
1 million bytes of memory, the 8088 
can take on large programs. Without 


having to slow down due to over- 
lays or memory bank switching, 
like other 8-bit processors. 


Tough price competitor 

[n price competition with other 
8-bit microprocessors, the iAPX 88 
has become the front runner. 

You save dramatically on 


8-Bit Microprocessor Price Trends 


memory chips, too. T he LAPX 88 
takes—on the average — 3096 less 
memory than competitors for the 
same programs. Then too, it allows 
you to use lower cost memory to 
get the same throughput as 
competitors. With a 5MHz 
8088, you can use our 450ns 
memories and still outper- 
form a 4MHz 7-80 requiring 
250ns chips. Depending on 
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the kind only Intel delivers today. 
Software that produces object code 
directly and gives you important ex- 
tensions that allow you to fine-tune 
the software to your application. 

Software such as PASCAL-88, 
the block-structured application 
language rapidly becoming the 
one most widely used. With our 
PASCAL-88, you can do direct 
port I/O and interrupt handling, as 
well as independent program 
module compilation. And produce 
code that runs faster than other, 
P-code interpreter versions. 

Along with PASCAL-88, you 
get PL/M-88, our systems imple- 
mentation language, our ANSI- 
compatible FORIRAN, and our 
ASM-88 macroassembler. So with 
more software capability than 
you've ever had before, now you 


can choose the right language tool 
for each application — whatever 
it calls for. 


Get out in front with complete 
development support 

АП the development support 
tools you need are ready to go 
today from Intel. Start with the 
Intellec® Microcomputer Devel- 
opment System. Add to that 
our ICE-88™ in-circuit emulator. 
Together they give you CPU emula- 
tion in real rime, plusfeatures like 
symbolic debugging, diagnostic 
commands and program trace 
capability. With these tools you'll 
get your products to market faster 
than by any other route. 


Looking down the road 

Best of all, with the iAPX 88, 
your investment in today's solution 
is protected. Since the 8088 is 
10096 object-code compatible with 
the 16-bit 8086 — plus its future 
generations, the іАРХ 186 and 
{АРХ 286— you have the industry's 
only guaranteed headstart on the 
path to the future. Regardless of 
which language you're writing in. 

So if you want to outdistance 
the pack, choose the {APA 88— 
available today from your local 
Intel distributor. To get your copy 
of benchmark results, contact your 
local Intel sales office or distributor. 
For more information write Intel 
Corporation, 3065 Bowers Avenue, 
Santa Clara, СА 95051. Or call 
(408) 987-8080. 


inte! delivers 


solutions. 


Europe: intel international, Brussels, Belgium. 

Japan: IntelJapan, Tokyo. United States and Canadian 
distributors: Alliance, Almac/Stroum, Arrow Electronics, 
Avnel Electronics, Component Specialties, Hamilton/Aynel, 
Hamilton/Elactro Sales, Harvey, Industrial Components, 
Pioneer, L.A. Varah, Wyle Distribution Group, Zentronics. 
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Home In on the Range! 
An Ultrasonic Ranging System 


Each month I try to present a hard- 
ware project that is both interesting 
and relatively easy to build. Unfor- 
tunately, it's not as simple as picking 
a topic and quickly whipping up 
some circuit. More often than not, ] 
have a number of potential topics and 
projects on the fire at the same time. 
Some are in limbo and just waiting 
for the right parts. Others are post- 
poned when it turns out that the nec- 
essary hardware is something that 
could be better built by NASA 
(National Aeronautics and Space 
Administration) than by a computer 
hobbyist. 

One topic that has always in- 
terested me is the concept of auto- 
matic ranging. I became involved 
with this idea when І wrote an article 
entitled “I've Got You In My 
Scanner,” November 1978 BYTE, 
page 76. The original article was 
about an infrared sensor and par- 
abolic reflector mounted to rotate on 
a stepper-motor shaft. With com- 
puter-controlled stepping, the result 
was something like the sweep of a 
radar antenna. The project was sen- 
sitive to infrared and visible light. 

The scanner, parabolic-reflector, 
and stepper-motor combination 
could easily tell the direction of a 
light source to an angular resolution 


Diagrams and schematics of the Ultra- 
sonic Ranging System Designer's Kit were 
provided through the courtesy of Polaroid 
Corporation. 
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Steve Ciarcia 
POB 582 
Glastonbury CT 06033 


of 7,59%, [t could make а 180° sweep, 
stop, and then follow the brightest 
object in its field of view. By 


Photo 1: А computer-controlled, stepper- 


motor-driven infrared and ultrasonic 
ranging scanner. An infrared-sensitive 
photo Darlington transistor (GE L14F2) ts 
mounted at the focus of a parabolic reflec- 
tor, which is attached to the shaft of a 
stepper motor; the ultrasonic transducer is 
mounted above it, 

The infrared sensor and drive 
mechanism were described in a previous 
Circuit Cellar article, “I've Got You in My 
Scanner! A Computer Controlled Stepper 
Motor Light Scanner, 


recognizing the absence of known 
light sources (when the light path is 
blocked), it could even tunction as 
part of an intrusion alarm. 

However, even though it could 
"see," the infrared scanner could not 
tell how far an object was in front of 
it, or detect the presence of a non- 
luminous body crossing its path. 
What I really wanted was a device 
that could provide the computer with 
range as well as direction. That's 
when [ started hanging around the 
camera shop. 


Polaroid to the Rescue 

The automatic focusing system on 
the Polaroid SX-70 Sonar OneStep 
Land camera intrigued me. I had con- 
sidered tearing a camera apart just to 
use the ranging unit for my scanner, 
but sanity prevailed and I went back 
to designing my own circuit. 5ome- 
where between thoughts of "Who'd 
really build this thing anyway?" and 
“1 hope everyone can find all these 
components," I started seeing ads 
from Polaroid offering just what 1 
wanted, without the camera. 

The solution came in the form of an 
Ultrasonic Ranging System Designer's 
Kit sold by Polaroid for $125. The kit 
contains a technical manual, two 
instrument-grade electrostatic ultra- 
sonic transducers, a modified SX-70 
ultrasonic circuit board, an ex- 
perimental demonstrator display 
board, and two Polapulse 6 V bat- 
teries. With this unit I was able to 
enhance my original infrared-scanner 
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North Star now offers application 
software for use on the HORIZON! 
Now you have one reliable source 
for both hardware and software 
needs! The first packages avail- 
able are: 


NorthWord— 

NorthWord is a simple-to-operate 
word processing system designed 
for use with the popular North Star 
HORIZON. NorthWord enables you 
to increase office efficiency and cut 
document typing time and cost. 
NorthWord incorporates the most 
sought-after word processing fea- 
tures: easy editing, on-screen text 
formatting, simultaneous document 
printing, and much more. NorthWord 
can be integrated with other North 
Star software packages to produce 
customized letters, labels and 
reports quickly and efficiently. 


Ар lication Software! 


MailManager— 

MailManager enables you to com- 
pile and maintain complete organ- 
ized mailing lists. Lists аге easily 
accessible and can be compiled 
with a great deal of flexibility. Entries, 
corrections and deletions are easily 
made. The North Star MailManager 
can print your liston individual enve- 
lopes, on mailing labels, or in com- 
pact summary form. 


InfoManager— 

InfoManager is a powerful list- 
oriented, dala management system. 
It will accept up to 50 categories of 
information for each record and has 
the ability to select and sort before 
printing. The North Star InfoManager 
has power and flexibility for many 
applications: product inquiry, In- 
ventory, customer/client records, 
calendar reminders, and as an easy 
way to fill in often-used forms. 


GeneralLedger— 

Genera! Ledger and Financial 
Reporting, two programs in one, 
maintains general ledger accounts 
based on such input as checks, 
bank deposits and journal entries, 
and uses the information in the 
general ledger to produce custom- 
ized financial statements and 
financial reports. 


NortlhWord is the central building 
block for all the North Star applica- 
tion software to follow. Packages 
now being tested include other 
accounting and professional appli- 
calion packages. For more informa- 
lion or a demonstration, contact 
your local North Star dealer. 


Northstar 


North Star Computers, Inc, 
1440 Fourth Street 
Berkeley, CA 94710 
(415) 527-6950 
TWX/Telex 910-366-7001 


design to include automatic range 
detection. The new scanner system 
incorporating the Polaroid unit is 
shown in photo 1. More on this later. 


Polaroid Ultrasonic Ranging 
System : 
The Polaroid Ultrasonic Ranging 
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FUE rra 


Photo 2: Polaroid Ultrasonic Ranging System Designer s Kit, which includes ultrasonic 


system Designers Kit costs $125 
(This offer is good until December 31, 
1980. Photo 2 shows the Designer's 
Kit as received.), and is available 
from: 


Polaroid Corporation 
Ultrasonic Ranging Marketing 


sonar transducers, electronic circuitry, and a detailed specifications booklet. 


Department 465 E 

20 Ames St 

Cambridge MA 02139 
telephone (800) 225-1618 


Two primary components compose 
the ranging unit, They are the elec- 
trostatic transducer (see photo 3) and 
the ultrasonic transceiver board (see 
photo 4). Together these components 
are capable of detecting the presence 
and distance of objects within a range 
of approximately 0,9 feet (0.3 meters) 
to 35 feet (10,6 meters) with а resolu- 
tion of + 1.2 inches (+ 30 mm, or 
0.29% of range). 

[n operation, a pulse is transmitted 
toward a target, and the resulting 
echo is detected. The elapsed time 
between initial transmission and echo 
detection can be used to find the dis- 
tance by taking this round-trip time 
and multiplying it by the speed of 
sound. For a transmitted pulse to 
leave the transducer, strike a target 2 
feet (0.61 meters) away, and return to 
the transducer, it requires 3.55 ms 
(1.78 ms per foot, or 5.84 ms per 
meter, during the round trip). 

Essential to system operation is the 
transducer (shown disassembled in 
photo 5). It acts as a speaker in the 
transmit mode and as an electrostatic 
microphone in the receive mode. The 
transducer is 1.5 inches (38.1 mm) in 
diameter and consists of a 0.003 inch 
(0.07 mm)-thick gold-plated foil 


stretched over а concentrically 


Photo 3: Close-up view of the Polaroid 


Ultrasonic Transducer. 
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Photo 4; Close-up of the ultrasonic circuit board, which contains custom analog and 
digital integrated circuits. 
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| Video Typing System for 8080, 8085 and Z80's 
PROFESSIONAL QUALITY 
WORD PROCESSING PACKAGE FOR 
CP/M* COMPATIBLE MICROCOMPUTERS 
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SOFTWARE HARDWARE PACKAGE 


e CP/M COMPATIBLE e OPERATES ON 8080, 8085 ® REPLACEMENT KEYTOPS 
AND 280 MICRO- COLOR CODED BY 
e EASILY OPERATED BY COMPUTERS WITH 48K FUNCTION 
OFFICE PERSONNEL MEMORY 
® MANUAL WITH 
e CONTAINS ALL e CHOICE OF 5" OR 8" EXTENSIVE GRAPHICS 
PROFESSIONAL WORD FLOPPY DISKETTES DESIGNED FOR THE 
PROCESSING FEATURES a. FIRST-TIME USER 
® REPLACEMENT KEYTOPS 
® PROMPTS ON SCREEN PROVIDED FOR MOST e SELF STANDING MANUAL 
GUIDE USER THROUGH CRT's IN EASEL BINDER 
FUNCTIONS | 7 
e SUPPORTS SERIAL AND ® SPANISH, FRENCH, 
® COMPARABLE TO DEC, WORD QUALITY GERMAN, DUTCH 
NBI, OY X, WANG... AI. n (DIABLO, NEC, VERSIONS AVAILABLE 


SOLD THROUGH AUTHORIZED DEALERS AND DISTRIBUTORS ONLY 
O.E.M. INQUIRY INVITED 
SUGGESTED RETAIL PRICE $549.00 


NATIONAL MicROSOFTWARE PRODUCERS, INC.. 
3169 FiLLMORE STREET 

SAN FRANCISCO СА 94123 USA 
415-346-7025 TELEX 171790 
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grooved aluminum plate. When the 
metallic backplate is in proximity to 
the foil, it forms a capacitor. The foil 
is the moving element which converts 
electrical energy into sound and the 
returning echo into electrical energy. 

The diameter of the transducer de- 
termines the directionality of the 
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T/MAKER can integrate numerical and 
text data, making analysis easy and | 
then print out a document in hard copy ! 
for the clods on Capitol Hill, 


T/MAKER is a wonderful tool for data 
analysis. !t is easy to set up calculations 
lor rows and columns of tabular data, 
automatically perform the 
computations, review the results and 
then modify some of the data to see the 
impact on the over all results. Several 
days of manual work can be 
accomplished in minutes. 


T/MAKER is à full screen editor for word 
processing which nandles text up to 255 
characters wide. It includes features like 
text formatting and justification, text 
buffer for block moves and repeated 
inserts, global search and replace and 
commands tor printing your letters, 
reports and documents. 
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T/MAKER can perform an unlimited 
number of analysis and reporting tasks 
which integrate numerical and text 
processing. For example: 

е Financial Statements + Balance Sheets 
в Statistics в Growth & Projections «s 
Profitability Reports + Revenues & 
Expenditures « Portfolio Analysis = Price 
Lists е Rate Structures е Inventory 
Valuation and much, much more, 


T/MAKER requires a 48K CP/M system, | 

| atotal of 240K bytes of disk storage, | 
CBASIC-2, and a CRT computer | 
termina! with cursor addressing and | 
clear screen. 


T/MAKER system is $275.00 complete 
with documentation and quick- 
reference card. 

Documentation alone is $25.00. 


LIFEBOAT 
ASSOCIATES 
1651 Third Ave, NY, МҮ 10028 қ 


(212) 860-0300 
Internallanal Telex 220501 
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transducer. The acoustical signal- 
strength lobe pattern, or acceptance 
angle, during operation is shown in 
figure 1. The graph indicates that the 
transducer is fairly directional. 
When the unit is activated, the 
transducer emits a sound pulse. The 
crystal-controlled electrical pulse 
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TYPICAL TRANSMIT RESPONSE 


(Ib) 


TYPICAL BEAM PAT FEA 
АТ 50 Нг 


Figure 1: Typical transmission freguency-response curve (Ја), reception frequency- 
response curve ( Ib), and radial-bearn pattern (Ic) of the Polaroid ultrasonic transducer. 
The bearn pattern was measured at 50 kHz, with dB values normalized to on-axis 
respoRse, 


Т/МАКЕН ts a Iradermark 
of P. Hoizen 

CP/M is a trademark 

of Digital Research 
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All you have 
to remember 
is to plug it in ER 70 


Introducing the MT-32. Our new, brilliantly 
designed Printer/Memory expansion module 
for the TRS-80. This unit will add 16K or 32K 
of dynamic RAM to your basic 16K machine. 
The module also contains circuitry to drive 
Microtek's MT-80P dot matrix printer, or any 
other Centronics-compatible printer. 


No hardware modification to your TRS-80 is 
required. Just plug into your bus connector 
and you are ready to go. 

AM Microtek products are covered by a one 
year warranty. 


E TRS-80 is a Registered Trademark of Tandy Corp. 
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Memory Expansion Module 
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Three assembled and 
tested configura- 
tions are available: 


Without RAM 
(MT-32A @ $119.50) 


With 16K RAM 
(MT-32B @ $159.50) 


With 32K RAM 
(MT-32C @ $199.50) 


Available from Microtek | 
or your nearest computer dealer. 


MICRO T ЕС 


9514 Chesapeake Drive 

San Diego, CA 92123 

Tel. (714) 278-0633 | 
Outside Calif. call toll free: 800-854-1081 
TWX 810-335-1269 
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NORTH STAR HORIZON: 
HRZ-2-32K-DD-A8M....... 542275 
HRZ-2-312K-Q-A8M........52675 
NORTHWORD П0...».........% 295 
MAIL МАМАСЕЕ........».»...% 235 
ІКЕО-МАНАСЕВ...........% 365 
GENERAL LEGER... 775 
АСС. REC. OR АСС. PAY.. $ 445 
WORD ӨТАВ..........-...? 220 

COMMODORE (РЕТ! : 


2001 JAN а аа ааба ена ОЈ НИВ 
8032 (80 COLUMN SCREEN) $1599 
2040 DUAL DRIVE........ 51090 
8050 DUAL DRIVE (1MEG).$1499 | 
2022 TRACTOR PRINTER...$ 749 Photo 5: Expanded view of the Polaroid ultrasonic sonar transducer. Behind a 


honeycomb grill, a 0,003-inch (0.07 mmj-thick gold-coated foil stretches over a 
concentrically grooved aluminum plate. The retainer at left holds the parts in place. 


CALL FOR PRICE 


TI 89/4 CONSOLE&MONITOR..5 1180 


SPINWRITERS FROM NEC: 
5510 RO OR 5530 RO 52490 
5520 ESE БЕНІАҺ........%2790 
CENTRONICS: 


430....................? 859 
737-1 (LETTER QUALITY) $ 849 
(WE CARRY THEIR COMPLETE LINE) 
PAPER TIGER 440С6.........% 990 


OTHER PRINTERS WE STOCK: 

ANADEX,COMPRINT,EATON.EPSON, 

TELETYPE,TI,ETC-CALL FOR PRICE 
DISPLAY TERMINALS 


HAZELTINE 1420...........59 949 

1500.......2.52»,.* 999 
(WE CARRY THEIR COMPLETE LINE! 
INTERTUBE 11.............? 7/5 


Photo & The EDB, which contains the electronic circuitry shown in figure 4. The three- 
TELEVIDEO 914............5 850 digit LED display is at the upper right. 


MOST ITEMS IN STOCK. 
PRICES SUBJECT TO CHANGE 


j| generated by the driver circuit is a combination is used to overcome cer- 

MULTI-BUSINESS COMPUTER sys. “| 300 V high-frequency 1 ms “chirp” tain topographical characteristics of 
28 MARLBOROUGH STREET || consisting of fifty-six pulses at four the area into which the signal is being 
PORTLAND, CONN. 06480 carefully chosen frequencies: eight transmitted, where a single frequency 

(203)342-2747 TWX 710-428-6345 cycles at 60 kHz, eight cycles at might be cancelled and no echo 
M-F 9-6 БАТ.9:30-3:00 | 57 kHz, sixteen cycles at 53 kHz, and would be received. 

twenty-four cycles at 50 kHz. This Text continued on page 42 
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Apple PIE + Formatter 


Apple PIE (Programma International Editor) 
and FORMAT (text formatter) offer full strength 
solutions to today's word processing problems. 
These versatile, powerful programs provide 
document preparation and word processing 


capabilities previously found only on much larger 


computer systems. 

PIE is a general purpose, full screen editor 
that uses contro] keys and function buttons to 
provide a full range of editing capabilities such as 
search and replace, delete, copy, insert, move. 
Changes may be made directly anywhere on the 
screen and are shown as they are performed. 

FORMAT uses simple instructions 
embedded in the input text to describe the desired 
appearance of the final document. it handles 
centering, underlining, indenting, page numbering, 


margins, headers, footers, even form letters, and 
includes a proofing capability. 

These high-quality, cost-effective programs 
come with comprehensive documentation and run 
on à 32K Apple Il. They are available through 
your local computer store or direct from 
Programma International, [nc. at the 
introductory price of 579,954, 

VIDEX VERSION т.м. 

DOUBLE VISION тм. 

SUPRTERM VERSION Т.М. 

STANDARD VERSION 

*December 1, $129.95. 


PROGRAMMA 


3400 Wilshire Boulevard ior | 
Los Angeles, California 90010 j 


Simple enough for the beginner. Versatile enough for the professional. 
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Photo 7: The prototype of the interface circuit of figure 5 kas Photo 8: Close-up of the back side of the reflector and 
been attached to the EDB. The interface allows a computer to transducer of the scanner, showing the mounting apparatus. 
read the three-digit distance value. 


THERE ISA BETTER WAY: 
MA. C.T. Il for the 8086/8088...only $175. 


A.C.T. IL (Assembly Coded Translator) is a cross-assembier that lets you develop 8085/8088 code оп any CP/M based 

on. ВОВ0, 6045, or 780 machine. Compare with competing software: A.C.T. [| supports more Intel mnemonics and costs less, 
- while delivering features such asassembly speeds greater than 1000 lines/ minute, macro support, a comprehensive set о! 

pseudo-ops, absolute assemblies, system text file support, local proc definition, code file format (standard Intel hex), and 

many more special fealures. 

A.C.T. Il fits in 24K of RAM (including CP/M), Complete with manual (available separately for $20) and sample programs. 

Åi A.C T.1IS ALSO AVAILABLE. Develop 6502, 6800, 8080, 8085, and 780 code on any 8080, 8085, or 280 machine running 

S4, under СРМ, Same features as A.C.T. 11; $125 with manual (manual available separately for $15). 

i SPECIAL COMBINATION PRICE: For a limited time, A.C.T. 1 and A,C.T. П are available for $225 including all manuals. 


order — call 408-248-5543 


: PASCAL at a Basic Price: $175 complete -:::——— 
i CP/M compatible PASCAL/M includes leatures such as built-in error checking, console cursor SORO 


controls, extensions chosen lor campatibllily wilh olher popular PASCALs, complete random Ше and 
lang integer (32 bit) support, full Wirth implementation, all 170 totally compatible with CP/M file 
structure, optional updating service, full access to CP/M data liles written in other languages and 
stored under CP/M, and much more 

PASCAL/M fits in 56K ol RAM (including CP/M) and includes a30 page manual (available 
separately for $10). You may never go back ta BASIC again! 


ы Назм Ес order AN disk: are shipped on sngle-3ded. unple-densiy. soft-sectored CPM campatibty medio - 
Ul PASCAL/M: Spotily 280.6080 ar 280+ 951 math chip version (oll are 5175). We accept UPS COD. Masterearde P/O. BOX 32505 
x. VISA®, personal checksinliew time таг}, and ceriied checks Caklornians add sales t. Add S10nuiside USA SAN JOSE CALIFORNIA 95452 
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NEW DISK SYSTEM 
POLISHES APPLE 


| ieke E boot 
prom for 13 and 16 sector interger 


Basic or 8 sector Pascal cornes 
standard. 

The Model A-40 actually costs 
alot less than Apple Disk II drives. 
Yet it provides 40 tracks instead of 


1405 E. CHAPMAN AVENUE : 
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A Аш Mire an extra 20K isn't 
anythíng to write home about, but 
the speed sure is—5 mstrackto 
track vs. Apple's 15 ms. 

The Model A-70, on the other 
hand, features twice the tracks and 
capacity of the Apple Disk IT, but 
it costs only a few dollars more. 

The secret of outstanding per- 
formance and reliability is a state- 
of-the-art design incorporating a 
band positioner, instead of a plastic 
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MICRO-SCI 
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MICRO-SCI 15 A DIVISION OF STANDUN CONTROLS, | 


Apple and Apple IT are registered trademarks of APPLE COMPUTERS INC.. SAN JOSE, CALIFORNIA 


cam, plus an improved media 
centering system. 
SPECIAL DISCOUNT. 

One A-40 plus controller is priced 
at only $495 and the second drive 
is just $395. You can save | 
up to $200 per system over Apple II 
drive prices. 

And you can save even more if 
you act now. Contact us today for 
a special $50 introductory discount 
on your Micro-Sci A-40 or A-70 
system order. 


. ORANGE, CALIFORNIA 92666 - 714/997-9260 
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Figure 2: Block diagram of the ultrasonic circuit, The circuit board contains a variety of 
custom components and is slightly modified from the unit used in 5X-70 Land cameras, 
This circuit, as well as the EDB, is powered by a 6 V Polapulse battery. It seemed to 
work acceptably with a 5 VDC power supply. 

The block labelled “User Hardware" can be the EDS or any interface that can convert 
the ultrasonic circuit board's time-gated output into useful form. 


« TRANSDUCER 


Text continued from page 38: 

The ultrasonic circuit board con- 
trols both the transmit and receive 
operating modes. It contains both 
digital and analog circuitry. In addi- 
tion to transmitting the chirp and 
processing the echo, this circuit also 
tailors the amplifier sensitivity 
depending upon the object distance. 
Lower amplification is needed for 
close echoes, while higher amplifica- 
tion is needed for distant echoes, This 
is accomplished by increasing the 
amplifier gain and С) (ratio of re- 
actance to resistance) in steps. Figure 
2 is a block diagram of the ultrasonic 
circuit board. 


Experimental Demonstration 

Board 
The ultrasonic circuit board 
previously described is a modified 
camera assembly. The EDB (Experi- 
mental Demonstration Board, shown 
in photo 6) is not a camera compon- 
ent; it was designed specifically as a 
user interface to the ultrasonic board. 
Text continued on page 48 
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Figure 3: Hlock diagram of the Polaroid Experimental Demonstration Board. 
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Even at 5:12 a.m., its hard to quit 
playing Personal Software" strategy games. 


À quick game before turning in can become an all-night 
session when you load any of the Personal Software" strategy 
games into your Apple? РЕТ" or TRS-80* They'll challenge, 
teach and entertain you. And now there are two new games— 
Gammon Gambler™ and Checker King™—joining Bridge 
Partner,” Time Trek" and the best-selling Microchess.” 

Gammon Gambler is а sure bet. With ten levels of skill, 
you can begin a novice and become 
an expert, Whichever level you play, 
the computer moves so quickly 
you don't have to wait. The 
program follows U.S. 
tournament rules, and in- 
cludes the doubling 
cube to spice up the 
game, Written for 
the Apple and 
PET by Willy 
Chaplin. 

Checker King—you probably forgot 
how much fun it is! If you move and 
change your mind, take it back and move 
again—without a peep from the computer. 
Play eight skill бі Add and remove 
pieces, Save three board positions for later 
play. Arid solve three challenging checker 
puzzles. Written by Michael Marks for 
the Apple, PET and TRS-80. 

Microchess, the most widely used 
persona! computer chess program, is a 
nearly perfect chess opponent for the total 
novice or the advanced enthusiast. Written 
by Peter Jennings for the Apple, PET and 
TR5-80. 


"Apple is a trademark of Apple Computer, Inc.; PET isa 
trademark of Commodore Business Machines, Inc; TR5-B0 is ; 
à trademark of the Radia Shack Division of Tandy Corp. 


Gammon Gambler 


axy safe again. PET version by Brad 


Bridge Partner. ‘You against the computer in over 10 million 
different hands of contract bridge. You can even specify the 
hands’ high card points. Written by George Duisman for the Ap- 
ple, PET and Level Il TI&5-80. 

Time Trek is easy to learn, dif- 
ficult to master and impossible to 
forget. Take command of a starship 
in real-time action to make the gal- 
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Templeton. TKS-80 program ene Ze اسا س‎ 

by Joshua Lavinsky. AL pol иши} | 
Personal Software, Inc, 
also produces the VisiCalc" 
program (the software thats 
revolutionizing personal 
computing), CCA Data Management 5ys- 

” tem, the Vitafactsseries and other exciting 
Ш software forthe Apple, PET and TI&5-80. 
0 Now that you've read about the 
| . Personal Software programs, ро see а 
demonstration. For the name of your 
nearest Personal Software dealer, call 
(408) 745-7841 or write to Personal 
Software Inc., 1330 Bordeaux Dr., 

Sunnyvale, CA 94086. 
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While they were thinking 
hardware and software, 
we were thinking 


164% SUPER RAM 

32K SUPER RAM 
16K MEMORY MASTER 
24К MEMORY MASTER 
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5-100 SYSTEMS. From add-in memory boards with the CPU through 3 I/O ports (command, 
to add-on hard disk. High performance 5-100 status, data). The controller can generate inter- 
busboards. Single, dual and quad-density disk — rupts at the completion of each command. А 
systems with up to 1.2 megabytes on a single 512-byte sector buffer is on-board. And the 
floppy disk drive. I/O boards. All, with r. 44, System is available for S-100 main- 

the Morrow Designs systems approach fe se Є & uel frames. 

to hardware and software. | ЧН ЕШ SYSTEMS FOR SYSTEMS. Whether 
COST EFFECTIVE SYSTEMS. youre building systems or trying to 
Morrow Designs Discus M26 offers expand your present system at reason- 
26 usable megabytes of memory for able costs, Morrow Designs offers 
just $4,995. About $192 per mega- 4 complete, cost-effective subsystems. 
byte. And, it's a complete system, Modular systems that allow you 
including a Shugart SA4008 . to build your system your way. 
Winchester-type sealed-media SOFTWARE FOR SYSTEMS. 
hard disk, power supply, cables, Morrow Designs backs each 
and cabinet with fan. The single subsystem with high-quality, 
board controller supervises all fully-tested software. INSTALL 


data transfers, communicating TAW allows you to attach 
BOM BYTES! 


systems. 


KE SERIAL PORTS: 


м INGH 26 MEGABYTE 
HARD DISK 


any Morrow disk system to any CP/M 
system operating under CP/M. 
Morrow CPM/CDOS software allows 
you to attach any Morrow disk drive 
to Cromemco Systems. In fact, if soft- 
ware runs under CP/M, it will run on 
any Morrow Designs hardware. 


to you is reliable. system апоу. at 
cost effective prices. 


Better systems for less. See Morrow 
Designs full line of memory and 1/О, 

plus floppy. disk/and the M26 hard 

disk system at your com puter sup- 

plier. Or, send in the coupon for our 
COMPARE PERFORMANCE. full line catalog. Cant wait: Call us at 
Hardware performance. Software | | (415) 524-2101. 

performance. System performance. Any —M—— M ——Ó—MÀ€— س س س‎ 


Morrow Designs disk drive, hard or floppy, MORROW DESIGNS 


can be mixed and matched through Morrow 5221 Central Avè- Richmond. CA 84804 

Designs standard software. And all necessary Gentlemen, Please send me your complete OEM hardware and 
hardware, software and firmware is included software specifications. Plus the name of my nearest distributor, 
with each system. | Мате 

NOW, COMPARE PRICE. Morrow Designs Company 

products offer maximum efficiency at minimum Address 


cost. But we don't cut corners. What that means City Sr Zip 
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"The ТЕ5-80 Model III. A New 


| Standard i in Personai 


Thenew standard is now here 
— this beautiful, feature- 
packed, one-piece desktop 
computer system at a very, 
very affordable price, Continu- 
ing the TRS-80 tradition 
begun with our famous Model I, 
the amazing Model III gives you 
everything you've always wanted 
in а personal computer —including 
easy expandability. 

It Talks Your Language! Model III is 
available with either Level I or 
powerful new Model III BASIC. 
Best news of all is that nearly all 
Model I software is compatible 
with Моде1Ш, so you already have 
a huge library of applications to 
choose from. Radio Shack already 
offers over 80 quality packages — 
from games to sophisticated 
business programs to word 
processing. 

Big Storage Capacity! Model III 
BASIC features dual-speed cas- 


sette loading (1500 and 500 baud). 
You can expand your Model III to 
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Radio Shack ís 


Lowering the Cost of 


й | ! | 
High Technology! 
As © i * 
ur °699 
support up to four (two integral) 
double-density disks at 175K each 
for a total system сарасќу of up to 


670K bytes. 


Powerful Memory! Up to 48K of 
internal memory is easily added, 
since no expansion interface is re- 
guired. Mode! Ш is completely 
self-contained. Start with a 4K 
Level I system or move up to our 
16K Model III BASIC right away for 
the applications you need. 
High-Resolution Display! Every 
Model III has a sharp display of 16 
lines of 64 characters. Model Ill 
BASIC adds lower case plus 
graphics and special characters. 


“*Relajl prices may vary of midtvidual sieres and dealers. Specal order may be required intially. 


Feature Packed! Every Model 
III includes a parallel printer 
interface and 65-key 
keyboard. Model III BASIC 
adds "extras" like a real 
time clock, scroll protect, 
keyboard controlled screen 

print, and RS-232 firmware. 


And Its Very Affordable! The 4K 
Level I system is only $699* The 
16K version with powerful Model 
Ш BASIC is just $999* So why 
wait, step up to the new standard 
now. Available at Radio Shack 
stores, dealers and Computer Cen- 
lers everywhere. 


us biggest name in little paganas ! 


Radio Shack, Пері. В1-А-40 
; used One Tandy Canter 
ort Worth, Texas 76102 
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Телі continued fram page 42: 


Output Digit to Computer The EDB contains all the necessary 
ы electronic circuitry to convert the 

DS, (LSD) t 14; a H a t | a t 
D 1 Tu ransmit/receive time interval into a 
z figure indicating distance (in feet) and 

1 Û DS, (MSD) . | Iss : 
| 1 “а present it on a three-digit LED (light- 


| emitting diode) display. Figure 3 is a 
Table 1; Correspondence of the 2-bit digit-select codes with the EDA output data | block diagram of the EDB, while fig- 
sent to the computer. | ure 4 shows the schematic diagram. 


— — — —SÀ | Connecting the EDB to the com- 
puter requires some thought. The 


1 eee ee = output of the EDB is a three-digit 
Lii, 


display with a numeric output range 
of 00.9 to 35.0 in increments of 0,1 


| | 
| 
| | >ч feet. The multiplexed display is con- 
a | L s gir2| 4-81 trolled by a three-digit binary counter 
= | | PARALLEL re cre 
= | | INPUT PORT with strobed digit-select lines. It uses 
< | | (BCD OUTPUT} a single BCD (binary-coded decimal)- 
ш | | to-7-segment decoder/driver, At any 
> | | « instant, only one digit is energized, 
o - but because of the persistence of 
E = human vision, they all appear to be 
= > illuminated. Unfortunately, this 
- © | 2 Р А 
2 - multiplexed display output is not 
2 3 very computer-compatible and re- 
a 5 quires additional interface circuitry. 
= a 
= |5 
= Decoding the EDB Output 
2 (DIGIT SELECT] Figure 5 is the schernatic diagram of 
= | 034 BIT | 2-BIT a four-integrated-circuit interface that 
" 052 <) віт о) OUTPUT PORT decodes the counter output on the 
| EDB and latches the digits while the 
computer reads them, Essentially the 
circuit consists of а  three-input 
Figure 5: Schematic diagram of an inter- demultiplexer (1C2), an edge detector 
face that allows a computer to directly (IC4), a 4-bit latch (IC1), and an out- 
read the three-digit LED display of the put buffer (IC3), The four-chip circuit 
EDB, using four integrated circuits. Type „в у быр 15 conveniently mounted on a piece ot 
Through 2 bits of a parallel output pori, CD4042 16 perforated circuit board and attached 
ra geiler Dien TU <i CD4052 16 to the rear of the EDB, as illustrated 
[пеп reads іле corresponding VAINE CD4050 in photo 7. 


When the MSD (most-significant 
digit) of the LED display is energized, 
the 05, line is low. Тһе data оп Qs 
4123 thru ©, at this time form the BCD 
value of that number. Similarly, 
when DS, goes low, the data lines 
will hold the second digit value. IC2 
is a 4-to-1-line demultiplexer with the 
three digit strobes as inputs. A 2-bit 
TTL (transistor-transistor logic)- 
compatible parallel output from the 
computer determines which of these 
channels is routed through the 
multiplexer. To get DS,, the LSD 
(least-significant digit), the input code 
to the EDB interface would be 00, A 
binary code of 10 would set channel 
3, allowing DS, to go through. A 
summary of the codes is given in table 


of the selected digit through 4 bits of a CD4O7O 14 
parallel input port. | | 


STEFPER MOTOR 


YELLOW|4 - 4 [RED 


bo | = Q D GRAY] 3 з |в.Аск 
OUTPUT %4 6&1 L_a 0 | 
PORT 16 | 3 
b2 ] ETT ч |е” GRAY [1 "| ага 


| 


Figure 6; Stepper motor and controller used in the infrared and ultrasonic scanner. T he 
motor is a North American Philips K82701-P2 type, which tums 7.5" per step. It 


operates on 12 VDC, The inputs to [C2 are offset by one 
The SAA1027 integrated circuit is available from Signetics or from North American channel due to the peculiar timing of 
Philips, Cheshire, Connecticut, (203) 272-0301. the EDB. While the DS, line is 


48 November 1980 © BYTE Publications Inc Circle 28 on Inquiry card, e 


= inim 
ІС 
"n | 
Ҹ 7] 


vu 


T DM 


Be pon PC 4À — = 
- Tora mai Laa 2 


a 


i 


t 


на 
EU 


i| 
iS 
EI 
E 
4 


1 
wi 


“ 


Eo Р à. ы 
пг ШТ йз. 
pne cd 


ы : Е " 
' = Р "t m Г 
ЖЕ ШЕН ЫЛА карыды. ; жаы 
Жо тш # шж о == чы EE Ni 
i баған ТТБалть REIS " 


P E » 
ы че amp OE ЭШ RLIIIIIT жж 22 


CIIINDEDRIXIEREEY EFE 


The MODEL 800 MST is certoinly pleasing ta look ot, but its true beauty lies beneath the surfoce. A glimpse at its 
feotures reveals why it is ropidly becoming the most sought after printer in the world . 


e Four standard interfaces: e Up to 10 character fonts 
RS-232 (15 baud rates) Standard 96 character ASCII 
Centronics compatible parallel User defined character font | 
IEEE-488 Provision for up to eight additional fonts ( 
20та current loop e Dot resolution graphics in six densities | 

ə Six line densities: 64, 72, 80, 96, 120, 132 e Variable line spacing control from 0 to 64 dots in 

e 100 CPS at all six densities half-dot increments 

è Unidirectional or bidirectional printing e Auto form-feed for any form length ot ony line 

ә Sixteen horizontal and ten vertical tabs spacing 

e Elongated characters in all six densities e Heavy-duty all aluminum chassis 

e 1920 charocter buffer e 110vac or 220vac, 50/60Hz. 

e Uses either perforated ог roll paper e 100 million chorocter printhead 

e Fully adjustable tractors to 97/2” e Measures only 15" wide, 3" high, ond 11" авер 

e Auta self-test e Weighs only 15 Ibs. 

2.... but таубе its most attractive feature is the price... . . $699.00. 
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physically tied to channel 0 and 
would appear to be addressed with a 
00 input code, the edge-detector tim- 
ing of the circuit is such that we are 
not latching the current digits value, 
but the next digits value, when we 
address the channel. However illog- 
ical it may seem, the codes that work 
are stated in table 1. 

When we have selected which digit 
we want to read by setting the proper 
multiplexer-input code, that digit 
value will be latched into IC1 and 
available as a BCD value to the com- 
puter, [C3 buffers the CMOS (com- 
plementary metal-oxide semiconduc- 
tor) voltage levels of the EDB to the 
TIL level required by most comput- 
ers. To read a three-digit range, we 
simply set the three multiplexer codes 
in succession. To obtain the distance 
indication, just add the three values 
as follows: 


Distance = (MSD) X 10 + (2nd 
digit) X 1 + (LSD) x 0.1 


This interface design is essentially 
speed-independent and can be driven 
equally well by an assembly-language 
or BASIC program. Listing 1 is a 
BASIC program that reads and dis- 
plays the three-digit range determined 


RUN 


Xckdcdko kk 
LER REREEER 
Жжзжілізжжет 
ЖЖКАХАХАЗЕКХХЗ ЕЗ ХХХ kc kck A koh ko k kk 
Xd К) її ok 

*кКї їй Л ЛЕККЕ 

d de ode de dede dede dede у у Ж BG 9B 0 986098 Жж 
LEZERZEREEREEZEREREREEREESRIEREREEEREE: 
REKXKEDEARHEEEREERE 
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Figure 7а: Bar graph of distance 


measurements taken by the scanning 
system as the ultrasonic transducer was 
pivoted in twenty-five steps through a 
180° sweep around the Circuit Cellar 
(each asterisk represents approximately 
one-half foot). Note correspondence with 
floor plan in figure 7b. 
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by the ultrasonic ranging system. 


A More Sophisticated Scanner 
The original article, “I've Got You 
in My Scannerl," previously men- 
tioned, has been reprinted in the book 
Ciarcias Circuit Cellar, volume 1, 
available from BYTE Books. Photo 8 
is a close-up of the updated version of 
the scanner, which now includes the 
ultrasonic ranging detector, The basic 
scanner consists of a North American 
Philips stepper motor (12 V type 
K82701-P2) and integrated-circuit 
controller (SAA1027) with an infra- 
red-sensitive photo Darlington tran- 
sistor (General Electric type L14F2) 
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fixed at the focus of a parabolic 
reflector mounted on the shaft. I used 
a Radio Shack solar cigarette lighter, 
catalog number 61-2797, as the para- 
bolic reflector. The driver circuit for 
the stepper motor is outlined in figure 
6. The original article explained the 

infrared sensing system in detail. 
The new scanner has the ranging 
detector mounted on the stepper- 
motor shaft, above the parabolic 
reflector. Both point in the same 
direction. The stepper motor is driven 
through the SAA1027 with 3 bits of a 
parallel output рогі, To drive the 
motor clockwise, bit 1 is set low, bit 2 
Text continued on page 56 
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Figure 7b: Floor plan of Circuit Cellar showing location of scanner and beam paths to 
room objects during the twenty-five steps in the scanning sweep. Bar graph of figure 7a 
shows relative distance to the nearest obstruction in the beam path at each step. 
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Universal Data Systems ә; 


NOW: AN ORIGINATE/ANSWER 103 
FOR LESS THAN °200 


е Switch-selectable originate/answer UDS technology now adds a Bell-compatible originate/answer 103 to the family of line-powered 
e FCC certified for direct-connect modems. No AC connection or power supply required; operating power comes directly from the phone 
е Fits under your phone line. The unit fits underneath your desk phone. With the TALK/DATA switch in the TALK position, you 
* No AC required have an ordinary phone; move to DATA and youre in contact with the whole datacomm world at any 
в Only $195 (quantity one) speed up to 300 bps. 
For details, contact: Universal Data Systems, 5000 Bradford Drive, Huntsville, AL 35805. Telephone 
205/837-B100, TWX 810-726-2100 


"Confidence in Communications" 


U | 

niversal Data Systems 
DISTRICT OFFICES: Summit, NJ. 201/522-0025 * Blue Bell, РА 215/643-2336 * Atlanta, 404/952-3463 * Chicago, 312/ IDCMA 
441-7450 * Dallas, 214/385-0426 Santa Ana, 714/972-4619 • Sunnyvale, 408/738-0433" Boston, 617/875-8868. 


Member 


Created by Dayner/Hall, Inc , Winter Park, Florida 
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SU PER BR Al М Listing 1: A BASIC program thet uses the interface circuit shown in figure 5 to read the 


three-digit distance value from the EDB and display the distance on the computer 
printer. A sample execution follows the BASIC-language statements. 


100 REM THIS PROGRAM ALLOWS А COMPUTER TO READ AND DISPLAY 
110 REM DISTANCE AS MEASURED BY THE POLAROID ULTRASONIC 

120 REM RANGING SYSTEM DEMONSTRATOR BOARD, RANGE ,9 TO 35 FT, 
130 REM 


140 REM 
1 Î 150 cosus 250 
4 се wm 160 PRINT"DISTANCE TO TARGET IS ":5;" PEET" 
| mc В 170 GOTO 150 
180 REM 
190 REM 


32K or 64K (Double or Quad Density unit | 
available). Uses two 2:80 CPU's. Commercial- 200 REM THIS ROUTINE SETS AND READS THE 3 DIGITS ON THE 


type terminal with 12" monitor. Dual double 210 REM RANGING BOARD, 
density minifloppies. Over 350 kilobytes off 220 REM IT IS А THREE STEP PROCESS: SET THE DIGIT; READ THE 
storage [twice that with quad density drives).| 230 REM DIGIT VALUE; AND MASK OFF EVERYTHING EXCEPT THE 4 BIT 
Two serial RS232 ports, Ny i анга, 740 REM CHARACTER, 
Expandable with optional 1 100 mter- - 
face. Comes with CP /MTM 2.2 operating sys- 325 = геге 6 
tem. MiniMicroMart includes BASIC inter-| ge. 
preter and can supply a wide range of CP/M 270 SIT] 2 INP(16] 
Development and Application software. 280 S(T)=S(T} AND 15 
285 B-(5(2) *10) 4 (S(1) *1) *(8(03 "*.1] 
Wak Double Density, List $2995 , $2685 290 NEXT T 


w/64K Double Density, List $3345. .... $2883) 300 RETURN 
w/G4K Quad Density, List $3995 ...... $3595 
БАҚ Special Quad Version ............ 53396 
RUN 
INTERSYSTEMS | ышы 11 гш 
formerly ITHACA AUDIO DISTANCE TO TARGET IS 3,5 FEET 
DISTANCE TO TARGET IS 3.4 FEET 
DISTANCE TO TARGET IS 3.3 FEET 
DISTANCE TO TARGET IS 3.4 РЕЕТ 
DISTANCE TO TARGET IS 3.3 FEET 
DISTANCE TO TARGET IS 3.4 FEET 
DISTANCE TO TARGET IS 3.4 FEET 
DISTANCE TO TARGET IS 3.5 FEET 
DISTANCE TO TARGET IS 3.3 FEET 


DPS-1, List $1795 


LIMITED TIME $1299* 


The new Series |І CPU Board featuresa 4 MHz | Listing 2: A BASIC program that causes the scanner to make a 180% scanning sweep in 
2-B0A CPU and a full-feature front panel. 20- | twenty-five steps and prints the distance measurements in the form of a bar graph. 


slot actively terminated motherboard, with 25 ` T i 64” . ; і 
жт. иа оглу (БАБО Неча п, inet Figure 7n shows the output from the execution of this program on the system set up in 
68 cfm fan}. the Circuit Cellar. 

COMPLETE SYSTEM with InterSystem 64K 

RAM, 1/0 Board w/priority interrupt and 100 НЕМ THIS PROGRAM MAKES A 180 DEGREE SCAN AND RECORDS THE 
double density disk controller board, Full 1-year | 110 REM DISTANCE TO SOLID OBJECTS EVERY 7.5 DEGREES. 


warranty, List $3595 " 120 REM 
ONLY $2895 130 REM STEPPER MOTOR CONTROLLER ATTACHED TO PORT 18 


Above less disk controller, 9195. .... $2539" | 140 REM ULTRA SONIC RANGING UNIT ATTACHED TO PORT 16 
* Limited Time offer expires Sept. 15, 1980. 150 REM 
160 REN 


HEWLETT-PACKARD | 170 Din z(25) 


- 180 OUT 18,1 :OUT 18,255 :REM PRESET STEPPER CONTROLLER 
HP-85A 190 REM 
A 200 REM CLOCKWISE SCAN 
Desk-Top | 210 НЕН BIT 2 IS SET HIGH AND BIT 0 IS TOCGLED 
Computer | 220 FOR D=0 TO 24 


Call | 230 OUT 18,5 
! 240 GOSUB 470 


rid for | 250 OUT 18,4 
Y MM: MIL ی سر‎ Ї 260 NEXT D 
MEG | \\\\ Price! 270 REM 


280 КЕМ COUNTERCLOCKWISE SCAN 
290 REM BITS 1 AND 2 ARE HELD HIGH AND BIT ZERO IS TOGGLED 


Жай.) i i i = 
а р in eis Adverthed prim | 300 FOR р=0 TO 24 
are lor prepaid orders, Credit card and C.O.D. 2% higher 410 OUT 18,7 
C. Q.D. may require deposit 320 COSUB 570 

— WRITE FOR FREE CATALOG — 330 OUT 18,5 

Ес "m 340 NEXT D 
MiniMicroMart | 150 хь 

1618 James Street 


Listing 2 continued 56 
Syracuse, NY 13203 (315) 422-4467 нн C و و‎ Un page 
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STOP PLAYING GAMES 
AND GET DOWN TO BUSINESS 


Corvus Transforms the Personal Computer 


into a Powerful Business Tool. 


In business, professional offices, and schools through- 
out the world, thousands of Corvus intelligent peripherals 
bring mass storage, increased speed, and multi-user 
capability to a variety of microcomputers. Current applica- 
lions include accounts receivable and payable, medical 
records, mailing lists, inventories, word processing, insur- 
ance, mathematics and science, and other large and 
complex files. 

Corvus proven Winchester disk technology provides 
10 to BO million bytes of capacity, fully compatible with 
your current operating system. This is up to 500 times the 
capacity of a floppy disk. 

The Corvus CONSTELLATION links up to 64 com- 
puters in a state-of-the-art multi-processor network. It 
provides shared mass storage, pipes for inter-computer 
communication, and system spooling for sharing of 
peripherals such as printers. Performance far exceeds 
that of larger and more expensive networks. 


mw 
т 


Backup data protection and archival storage аге рго- | => 

vided by the Corvus MIRROR (Patent Pending), a low- - 

cost backup using standard video cassette recorders. 
Contact your local Corvus dealer for the full story 

about these innovative new products. 
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* CORVUS SYSTEMS 

* 2029 O'Toole Avenue 
* San Jose, California 95131 
(408) 946-7700/TWX 910-338-0226 
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" DATIOO Winchester type hard disk tape 
troller,tne HARD TAPE™ system, and the new KNX-500™ 

2 ‘herd disk controller which is software compatible with 
. "Alpha. Micro: AM-5OO*, Also; coming soon: Shugart 

1 technology mini hard disk controller and 9 track reel lo 


= 
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your fingertips. 


Konan presents Hard Disk Control, Tape Control, and 
Serial I/O Boards for 5100 computers. Konan, known: | 
throughout the industry for its leading, innoyative: .. 


.* guaranteed controllers for 5-100 systems, does it again. 


Now, it offers you more el the expanded Вараке you 


First, there's Konan: 5 canpleie о, ot hard disk. mass’ 
storage subsystems and controllers These high re liability 
products include the SMC-IOO™ sforage module (SMD of : 
CDC 9760 interface) hard disk coritrollerforthe 5100 Bus, 


teslia e controller.” 


r 


_ : Now, Konan introduces OCTOPLUS™ anid OMNIPORT™. - 


backup сери 


ч. 
m. 


two new serial I/O boards, OCTOPLUS™, the-8-port hoard, 7 Ж; 


." offers arealtimeclockand fullinterrupt control Andthelé `; 
роп OMNIPORT™, offers you an -etficient peongimict o UM ы. 
N board where morethan 8 ports ore needed. | 


й х2: 
ғ 


With these and other quality products, Konan shows 6s 


again thatwhenitcomestoSlOOsystems.itisdefinitelyin . 
солто (And all at attractive OEM and dealer prices) ~ 


. For gompiete information. call Konan's directitollfreein- . i 


` formation ine 800-528-4563. 


"Or write to: Konan Corporation, 1448 North mh Avene,” 
heen Az 85009, ON 9109511552 . 


гш. 


* Alpha Micro AM-5OO isa trademark о! Alpha Micro Systems 


IN CONTROL, SMC-100: HARD ТАРЕ, KNX-5O0, ОСТОРЦИЯ, апа ` 
OMNIPORT are trademarks of Konan Corporation. 
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MTI stocks ‘em all Listing 2 contmued: 
for faster delivery. 07997999 


i80 FOR D=0 TO 24 
390 FOR W=1 TO INT(Z(D)) 


No hidden charges. Prices include delivery. 400 PRINT"**". 
VISA and MasterCard orders accepted. 410 NEXT V 
VIDEO TERMIMALS А 420 PRINT" " 
¥T 100 БЕсСчсовве,............. inane Же. 5 T7590 
WTI” DECsrope... ETT NER EC v NERT T 
ADM-3A (dumb terminal) ае 4 GOTO 
ADM-3A* (dumb terminal „ш. t 450 КЕН 
ADMIT 12 page buffer) ‚...................... " 460 БЕН 
ОИУ АЕ асы ым So ене" 470 БЕН STEP DELAY AND RANGE SANPLE ROUTINE 
1410 iHazeltine dumb terminal) iu. B25 d 
1420 (dumb rerminall Lecce BOS 480 FOR Т-0 TO 2 
1421 {Consul 5BO & ADM-3A comp.l... 895 490 OUT 16,T 
1500 {dumb terminal} .і........... — 1045 500 S(T)SIBB(16] :S(T)= S(T) AND 15 
1510 (buttered) .. "Tm Банан ет m 1145 510 NEXT "T 
520 (bulfered aww 1386 ы 3 
єт гей primer port)... abe c 520 21D)2(5(2) *10) +(5(1) *1) +(5(0)*.1) 
300 BAUD TELEPRINTERS 530 FOR QsÜ TO 10 :NEXT Q 
( АҘ4-ПА DECwriter [А анне. 1045 540 RETURH 
LA 34-A A DECwriter I2, uso 1295 550 FEM 
Teletype 4310 RR TOES 
I| ji 4220 RR 127% 360 REI ^ ды 
Diablo 630 ЯО „+з зат-сан» 2205 570 FOR Q1=0 TO 100 :MEXT Ql 
Dizblo 1640 АО „ааа: 3086 580 ГЕТИНН 
Diablo 640 KSA ш... ABB 
Diablo 1856 #0... 2185 
Diablo 3650 KSA . ی ا‎ ТЕВЕ 
TI 243 (portable) ......... -~= 190 [| Listing 3: A short BASIC program that demonstrates one method for using the 
ТІ 745 каин built - -\гї p ОДОН, کک‎ 1585 It қ " d i А T ; 
TI 783 (portablefoubble memory] e »gan ullrasoric scanning device in a security system. 
TI 755 (porn bubble memba coupler) . 2695 | 
n =. EAD ТЕКЕРШІМГЕН рыш | 100 REM THIS PROGRAM DEMONSTRATES HOW THE ULTRASONIC RANGING 
11825 KSR праст ттт 16 || 110 REM BOARD CAN BE USED AS AN INTRUSION DETECTOR. 
TI 825 RD Ра. .......................... 1750 120 REM 
TI B25 КБА Pko ............................. 1695 130 REM 
1200 BAUD TELEPRINTERS = = = A | + 
а = сүү Forme eka T 140 A-1 :GOSUB 220 :REM ТАКЕ FIRST DISTANCE READING 
LAIRO GEC printer I... .. 2195 150 GOSUB 330 | 
TI 722 {oortable} .. mE. 160 A=2 :GOSUB 220 :REM TAKE SECOND DISTANCE READING 
TI 785 (port/bullt-in coupler! -eana 2395 170 IF ABS(X(1))-ABS(X(2)]»-.3 THEN GOTO 280 
ТІ 787 Iportfinternal тобет)... 2845 180 IF ABS(X(2))-ABS{X(1))>=.3 THEN GOTO 280 
TRO Co lie ie 190 GOTO 140 :REM CONTINUE SCAN 
ТІ 820 KSR impaet 2057 200 REM 
Ті 20 ER PN Pkg. аннан абала» 22% EM REM ч : 
ridge eer, FOR T=0 TO 
TI 820 HO Pka.. RT қызығы. ЖОМ? | 230 OUT 16,T 
2400 BAUD i " Р = 
Dataproduets M200 (2400 baut .......... 2595 240 S(T)=INP(16) :S(T}=S(T) AND 15 
DATAPRODUCTS LINE E PRINTERS 250 NEXT T 
6300 13001 РМ! band ................ ‚ 5535 260 Х{А})={5(2)*10й]+({5(1)*1)+(5(0)*.1) 
Вес (BOOLPM band). uu... BBBl 270 RETURN 
2230 13001 РМ crumb sus 7723 | 4 à 
2260 IEODLPM шөлі o oia 280 PRINT" I GOT YOU IH MY SCANNER AT ":X(2) :" FEET." 
2290 gr ce es Ц = = Я Е | 12655 Y eh ROUTINE WOULD BE PLACED HERE 
AC TIC C U L R 
Aj] А242-А [300 baud orig.) issus 742 310 REM 
АГ] 247 (300 baud orig.t.. тәте ТІ 390 REM 
A/J ADJA? (300 baud orig. lane. m 3235 А 
да "ER taitinn ‚ 77 B5 330 REM SAMPLE RATE DELAY TIMER 
AJ 1246 (300/1200 Bell comp) ...,..... 606 340 FOR Y-0 TO 200 :NEXT Y 
MODEMS 350 RETURN 
СОС 10943 (300 baud Bell} ................ 395 
GDG 7075/7 (12700 baud Bell) ........... 565 
GDC 717-4 1200/1200 baud Bell) sanre 859 
Af) 1256 (Vadic compatible} ............. „ 825 
CASSETTE STORAGE SYSTEMS j| RUN 
Techtiran ЛЕ (store/forvardt} ,,....,.-,.------.1 050 
Techtran 817 (storeffor/speed ир} ........ 1295 I GOT YOU IN MY SCANNER AT 11,4 FEET, 
Techtran ETE MEME “ининин ү 
Techiran 822 (dual) . ааваа I. 
МЕЕ RLOPPY DISK SYSTEMS 
L і : 
Techtran 850 (store/farward) ............. 1285 Text continued from page 50: in the form of a bar graph, demon- 
Techtran 951 [еййїпд.......................... 1998 is held high, and bit 0 is toggled to strated here in figure 7a. 
"Please call For quote, produce each step. To drive the To help you understand the made 


motor counterclockwise, bits 1 and 2 of operation and value of the ranging 
are held high, and bit O is toggled for device, I have also sketched the area 
each step. The new scanner can read of the Circuit Cellar where the mea- 
Applications Specialists & Distributors the distance at each step. surements were taken, (See figure 
Great Neck, New York/ Cleveland, Ohio. | Listing 2 is a program that causes 7b.) 

N.Y.:516/ 482-3500 & 212/895-7177 the scanner to make a 180° scan and The scanner (the red object in fig- 
Бин GB: ETT ЧЕТЕ I: | prints out the distance measurements ure 7b) was placed on a tripod at a 
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Videoprint 3000 is the con- 
venient economical means of 
obtaining distortion-free 
hardcopy from your Apple 
computer graphics display in 
full, brilliant color. The entire 
system is self contained in the 
convenient desk-top unit 
shown above. 

Videoprints eliminate such 
off-the-screen photography 
problems as barrel distortion, 
color desaturation and loss of 
color fidelity. Videoprints also 
minimize the effects of raster 
lines and video noise. 

Videoprints are instantly 
produced with Polaroid? 
SX-70 or Polacolor 4" x 5" 
films, as well as with conven- 
tional color negative or 35mm 
slide transparency films, 
offering you a range of handy 
sizes. The pictures are made 
at the push of a button. 

If you ve ever wanted to 
distribute copies of computer 


Сіггів 34 on Inquiry card. 


The picture ira рерге," 


graphics or file them in your 
permanent records, or send 
them through the mail or 
project them as slides, you 
need Videoprint. 

Hook up to one single 
cable and youre ready to 
capture any image on the 
Apple monitor screen. Other 
personal computers with color 
graphics capability work with 
the Videoprint 3000, too. 

[n fact, if you use computer 
graphics in any form, you 
really need Videoprint 3000. 
Find out all about this exciting 
new tool. Write or call us today 
for your local dealers’ location. 


ш 
. IMAGE 


RESOURCE Videoprint People. 
limage Resource Corporation 
2260 Tims gare Road, Westlake Village, CA 91361 
(B05) 496-3317 


Videoprints shown were 
produced by an Apple II with 
graphics tablet, or by live 
images on 34 "videotape. 


“Polaroid? Palacolar" and "SX-70" are registered 


trademarks af Ihe Polaroid Corporatian 


height of 5 feet (1.5 meters), about 2 
feet (0,6 meters) in front of my desk 
area, The parabolic reflector was 
pointed 90° to the left of center so 
that a 180? scan resulted in it ending 
up pointing 90° right of center. At 
each of the twenty-five steps it took 
to reach this point, it measured the 
distance to the nearest obstruction to 
its line of detection. For comparison, 
the blue dotted lines in figure 7b show 
where each step should have been and 
what should have been in the way of 
the sonar "beam." 

The program of listing 2 printed the 
graph bar corresponding to each step, 
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We will ntemp! tà meet or beal amy adver- 
tised price on hordwore or software! 


INDUSTRIAL MICRO $TSTEMS, the industria 
strength microcomputers priced like the light- 
wexjhts All IMS systems feature п FB d 
mHz CPU, 5-100 bus with. 10 fseries 5000) 
t 12 [series BODO) slot matherboard, DMA 
(IBM-compctible) double-density (скру disk 
controller, 328 high speed (250 n5) static 
RAM, rugged power supply, Iwo R5232 serial 
ports and one porolle? port (01 expondgble) 
Foch IMS system comes in your choice of on 
otroctve gesk-fop ûr rockmount enclosure 
CP/M 15 included, 


SERIES 5000 with 5 1/4" denies 
With two single-sided, double-densiny 


Drryes $2531.20 
With two double-sided, dauble-densiy 
drives 2908.75 


SERIES 8000 with $” drives 
With one single-sided, double-density 


"drive $3359.00 
With Two single-sided, couble-density 
drives 4029.00 
With one doue-sided, doybte-density 
drive 3659.00 
With two double-sided, double-density 
drives 4549.00 


HIGH SPEED IMS 5-100 MEMORY BOARDS 


ТБК 250 nS static RAM 290.00 
J2K 250 n5 static RAM 585.00 
&4K Dynamic RAM 937.50 


CALL FOR MORE INFORMATION ON THE NEW 
IMS/SHUGART 8” WINCHESTER SYSTEM 


FROM THE PRINT SHOP... 


CENTRON PRINTIRS Lis! Митаһмағы 
730-1 100 cps BO сої £795 00 $639.00 
10-3 some with 

Е5212 nterface B45 00 718.00 
ЯЗТ-І Letter-quoty 

dot-magtriz 99500 849.00 
704-9 180 cps, 132 

со, R3237 mterfoce 218000 1895.00 
700-9 20 cps, 132 col 137500 1149,00 
TELAS IMSTRUMIMTS PRINTERS 

AIG RO, ! 50 cps, 255 

FIFO buffer 1895 00 1580.00 
820 RO, 150 cps, 

1280 FIFO, full ASCII 1995 DO 1679.00 
НЕС SAIN RITERS 

5510 SERIAL or 5520 

PARALLEL 2055.00 2459.00 
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starting with step 1. At the position 
reached after step 1, the system 
recorded a distance of about 5 feet 
(1.5 meters) to the VIR (videotape 
recorder) on the counter top. The 
same result was obtained for the next 
two steps. At the position reached 
after step 4 {about 30° around), the 
scanner was pointing between the 
stereo system and the TRS-80 com- 
puter on the desk to the right, This 
was indicated by a reading of about 
15 feet (4.6 meters), measuring the 
distance to the bookcase on the far 
wall. 

The next couple of steps had the 


Microprice. 


THE GOOD SILVER 
WORDSTAR 2.1 The List 
premier word-processing 
satrwore by MicraPro 
WORTEZTAR 2.1 with 
кй! erq 

DATASTAR dota entry, 
retrieval, and updote 
system from MicroPro 
SUPERSQET sort, 
merge/extroct soft- 
wore gwes your СР/М 
micro the power of o 
key-toedisk system 
RAUC 20 INTERPRETER 
by Microsoft, ANSI 
compatible, disk- 
extended 

BASKC COMPILER 


WHITESMITES С con- 
forms to ful UNIX 
verso ? C. Опе af the 
best C compilers for 
mitros on the marke! 
TO A Мото Accounting 
Sateen: 

Genero 
Lecter 
Accounts 
Recewoble 
Accounts 
Probie compare of 530.00 
Prol compare of 530.00 
All four packoges 

Sample printouts foll 4 pkgs 
тшдеп) 

Manudis fone pkg per monyo) Each 


349.93 


489.92 


173.98 


J5006 199.95 


250.00 
395 00 


1B7,50 
330,00 


82000 600.00 


cepe of $30.00 175.00 


compre nt 54000 175.00 


175,00 
175.00 
595.00 


10.00 
35,00 


CALL O8 WRITE FOR FREE CATALOG 


E 


MASTIR CARD OR VISA WELCOME 
РАКТА AAD УСК RATERS SUR ЕСТ TO 
CHANGE WITHOUT NOTICE 


Microhouse 


SI: North Now Street Bicthichem. ГА IIH C205) 58 RTI 
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TRS-80 directly in the path of the 
scanner beam, and then the path of 
the beam was open to the far wall 
again for a couple of steps. The rest of 
the scan was similarly significant in 
that the range detector accurately 
described the perimeter from its view- 
point, Most important, however, was 
the demonstration of the sensitivity 
of the ranging device. Át steps 9 and 
16, the only object in the path be- 
tween the scanner and the wall was a 
4-inch (10 cm) ceiling-support column 
about 7 feet (2.1 meters) away. In 
both cases the obstruction was ac- 
curately identified. 

We now have a device that can 
rotate to a particular position and ac- 
curately measure the distance to any 
object it “sees.” A practical use of the 
range detector is as a security device. 
When the wall is known to be 16 feet 
(4.8 meters) away from the scanner, a 
sudden reading of 9 feet (2.7 meters} 
indicates that someone or something 
just moved in front of the range 
detector. The program of listing 3 
allows the range detector to be used 
as a motion detector. 


In Conclusion 

І have demonstrated only two uses 
for the Polaroid Ultrasonic Ranging 
System Demonstrator Kit. The ma- 
jority of applications I've heard about 
thus far have been independent pro- 
jects that utilize the ranging system 
without the additional capabilities of 
a computer. They include a walking 
cane (with audio feedback) for the 
visually handicapped, a 0 to 35 foot 
(0 to 11 meter) altimeter for the 
Gossamer Albatross aircraft (for its 
English Channel crossing), and as an 
electronic "dip stick" for measuring 
liquid levels in storage tanks. 

| hope that once you realize how 
easy it is to attach this automatic 
ranging system to a computer, you'll 
have as much fun experimenting with 
it as [ have. Unfortunately, a new 
problem has arisen, Until now, one of 
the major reasons I haven't attempted 
to build a robot was the amount of 
expense and technical effort required 
to make it "see," Now ПІ have to find 
а new excuse. m 


Next Month: 


Automated testing of electronic 


products using programs written in 
a high-level computer language. 


" 


When you pick a Daisy... 
Pick Vista's V300 Printer. 


There are Daisies!. . . And, There are Daisies!. .. But Vista has a Peach! 


The Vista V300 is exactly that, a "peach" of a daisy wheel printer both from the standpoint of price 
and performance. 

Think of it, a printer at nearly half the price (when compared to models even remotely competitivein 
quality) combined with the ultimate in reliability, print quality, and flexibility. 

Typical Comments: "Superb print quality!", "Highly reliable.", "Definitely letter quality. . . | can't 
believe the price tag.", "Best use I've seen yet of LSI Technology." 

But judge for yourself — look at the V300 features and keep in mind this is a letter quality printer at 
dot matrix prices. 
в Tractor option available 


e Print Speed — 25 CPS (Optional 45 CPS for $2,195) 


« Print Wheel — Industry standard 96-character Daisy Wheel - қ | Р 
(including the extended-life dual plastic wheels) | АМР, Vista Has а Complete V100 Word Pro 


а Service — Prompt maintenance/service agreements avail- cessing System for Only $4995! 
able nationwide 


« Interface — Industry standard parallel (R5232-C optional) The Vista V100 is a complete word process- 
Printable Columns — 136 | 


Warranty — 90 days parts and labor, one year parts only ing system that includes: 

Proportional, bi-directional printing ® Programmable VFU 

Extensive sell-test functions © Hardware and software + Exidy Sorcerer a Vista V300 Printer 

compatible Computer, 4BK Full Character Daisy 
Vista does it again! Quality, Price and Perfor- | * У200Е20 Disc Drive Wheel 


$ System, Double + Wordstar, GPM 1.4 
mance with a peach of a daisy wheel printer. Density (Includes E Basic) 


= sanyo Data Display s Can also be used for 
IMMEDIATE DELIVERY Monitor Data Processing 
For Further Information 
Call Toll Free (800) 854-8017 


The Vista Computer Company 1401 Borchard Street e Santa Ana, California 92705 ө 714/953-0523 
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| Dysan 


Dysan 
| co 


OUR MEDIA IS 


Over the past seven 
years we've earned a name 
for ourselves by making the 
best magnetic media in the 
business. Precision magnetic 
media — Diskettes, Mini 
Diskettes, Diagnostic Disk- 
ettes, Rigid Discs, Disc 
| Packs, and Disc Cartridges 
— all certified to be 10096 

error free both on-track 
and between the tracks. 


Now we're making 
It easier for you to buy the 
best. Just dial Dysan direct 
TOLL FREE at 800/538-8150 
or 408/988-3472 (in Cali- 
fornia) or contact your local 
Dysan office listed below. 


5440 Patrick Henry Drive 
santa Clara, CA 95050 
408/988-3472 


Precision magnetic 
media from Dysan. Our 
media says It alll | ——— 


Call your local Dysan office: 


Dysan Corporation 
5440 Patrick Henry Drive 
Santa Clara, CA 95050 
408/988-3472 


19600 Fairchild 
Suite [50 

Irvine, СА 92713 
714/851-9462 


13201 Bell Red Road 
Suite 205 

Bellevue, WA 98004 
206/455-4725 


Kinetic String 
Art for the Apple 


Louis Cesa, 305 Doris Ave, Vestal NY 13850 


The accompanying photographs were produced using 
high-resolution graphics on the Apple II computer. As in- 
teresting as the pictures are, they do not do justice to the 
real-time art that takes place on the screen. The photo- 
eraphs show only time slices at different stages in the 
development of the kinetic string art. On the screen one 
can see shapes forming and gradually being replaced by 
other shapes in a continuous display of color and motion. 


Algorithm Description for 
Kinetic String Art Program 


1. Initialize Variables: 

Al=X2=Y1=Y2=CNT1=CNT2=0; 

DIM C(150), TX1(150), TX2(150), TY1(150), 
ТҮ2(150); 

АТ =1 


2. Erase the line from TXI(AT), TYMAT) to TX2 | 
(AT), TY2(AT) of color C(AT). 


3. If CNT1=0 then choose a new random color and a 
new random CNTI. 

COLOR =1+ RND(3) 

СМТ1=5 х (1+ RND(10)) 


4. If CNT2=0 then choose new step sizes for 

DX1, DY1, DX2 and DY2 and a new random CNT2: 
DA1=RND(9)—4 

DY1=RND(9)—4 

DX2=RND(9)—4 

DY2=RND(9)— 

CNT2=5%(1+RND(10)) 


5. Compute new X1, Y1, X2, Y2 for next line and test 
for screen boundaries. For example, 


470 РХ1=Х1+0Х1 
480 IF РХ1> =0 AND PX1« = MX THEN 500 
490 РХ1= X1: DX12 — DXI 

| 500 X1—PXI 


6. Draw the new line from X1, Y1 to X2, Ү2, 

7. Store the coordinates and color of the new line in: 
(ҠАТ), TXUAT), TX2CAT), ТҮЦКАТ), TY2(AT) 

8. 5tep AT to next position in table. 


AT=AT+1 
IFAT > 150 THEN AT=1 


9 Go to step 2. 
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The algorithm used is quite simple. (See textbox. Con- 
tractual agreements preclude publishing a listing of the 
program.) The pictures are drawn by a line segment 
making a random walk on the screen. Ап initial pair of 
endpoints is chosen at random; also chosen at random 
are color, number of lines to be drawn with that color, 
step size for each endpoint (in the x and y directions), and 
number of times that the step sizes are to be used. Suc- 
cessive lines are drawn by advancing the endpoints of the 
line by the chosen step size in the x and y directions. 
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Whenever the number of times that an action was to be 
executed (such as number of lines to be drawn in a given 
color) is exhausted, new random values for that quantity 
and for the number of times that the quantity should be 
used, are chosen. If a point attempts to walk off the 
screen, it is reflected back. 

The designs in the accompanying photographs are 
formed by 150 lines. The program was coded so that 
when the 151st line is added, the first line is deleted, and 
so on, This is done Бу a routine that keeps track of each 
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line segment currently on the screen. When the table con- 
tains 150 lines, this routine erases the oldest line segment 
before adding a new one. (This effect can be noted in 
photos 1 and 2.) Interesting effects can be obtained by 
using different algorithms to choose the new line to be 
added at each iteration, For example, an interesting effect 
is obtained with just 10 lines on the screen and choosing 
random endpoints for each new line (essentially a visual 
image of white noise), Ш 
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Micrograph 


Part 1: Developing an 
Instruction Set for a Raster-Scan Display 


Simply stated, computer graphics 
is the technique of visual communica- 
tion from computer to man. (See 
reference 14.) Interactive computer 
graphics is an important subset of this 
broad field and relates to computer- 
generated displays that can interact 
with a user in real or near-real time. 
Interactive graphics started with at- 
tempts to use the CRT (cathode-ray 
tube) as a computer output device. 
(See reference 12). The Whirlwind Î in 
1950 and Sketchpad in 1963 are ex- 
amples of early attempts at interac- 
tive computer-graphics systems. 
Since that time, two distinct classes of 
CRT-based devices have been 
developed for use in interactive 
graphics calligraphic (or vector) 
devices and raster-scan (as in a televi- 
sion receiver) devices, 

The area of vector graphics “has 
for several years been sufficiently 
mature to justify efforts at standardi- 
zation within it." (See reference 8.) A 
large body of information is available 
on the design of such systems. (See 
reterence 13.) However, the same is 


About the Author 

E Grady Booch is currently a computer 
systems design engineer with the Air 
Force Space and Missile Test Center. He is 
involved with the development of a high- 
resolution color-graphics system for 
tracking missile launches. Grady received 
his bachelor of science and master of 
science degrees in computer science from 
the United States Air Force Academy and 
the University of California, Santa Bar- 
bara, respectively, 
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E Grady Booch 
4314 Driftwood Dr 
Colorado Springs CO 80907 


not necessarily true of raster-scan 


devices. Until recently, raster-scan 


technology has not been economical- 
ly feasible. Decreasing hardware 
costs, especially for memory, have 
facilitated the trend toward raster- 
scan displays. (See reference 3.) The 
emergence of raster-scan displays has 
a side benefit, namely that "raster- 
scan technology is the only 
economical way to achieve color in 
full-sized displays." (See reference 4.) 

For the microcomputer user, this 
means that he can add moderate- 
resolution color graphics to a system 
at an affordable price, using raster- 
scan technology. The benefits of col- 
or graphics For the personal computer 
are obvious: not only are calor 
displays dazzling and eye-catching, 
but more important, they add a 
new dimension for communicating 
with a computer. Microcomputers 
with color-graphics capabilities have 
been available for some time, such as 
the Apple ЇЇ and the Compucolor. 
Within the past year, however, 
Motorola and AMI (American 


Micrograph Features: 
@ 64 by 64, 128 by 128, апа 256 by 
192 pixel resolutions are available. 
e Lp to eight different colors are 
displayed at one time, 


Ф I! contains a single-board pro- 
cessor, based on Zilog Z80 pro- 
cessor and Motorola MCó847 
Video Display Generator. 

€ Construction cost: about 5275 . 


Microsystems Incorprated) have 
released a LSI (large-scale integration) 
chip, called a video-display 
generator, which performs all the 
video functions necessary to produce 
a color-graphics and alphanumerics 
display on a standard, unmodified 
color television. As a result, low-cost 
color-graphics displays are now 
possible for the personal computer 
user, 

This three-part article presents the 
theory, design, and construction of a 
low-cost, color-graphics display pro- 
cessor called Micrograph, which is 
based on the Motorola MC6847 
video-display generator. (See photo 
1.) Essential characteristics of 
Micrograph are described in the text 
box. In the remainder of this article, | 
will review the characteristics of in- 
teractive computer-graphics systems, 
followed by an overview of the 
Micrograph design. Subsequent ar- 
ticles will concern the hardware con- 
struction details for Micrograph and 
the software necessary to control the 
system. 


e High-level graphics primitives 
support, 

® Both graphics and alphanumer- 
ics are supported. 

@ jt interfaces to a host microcom- 
puter via three 8-hit input/output 
ports (status, input, and output) 
and by radio-frequency or video 
entry to a standard, unmodified 
color television. 


Сіпа 37 оп inquiry card. eme 


WHEN OPPORTUNITY KNOCKS ... 


- ——— 


Open the door, and experience the dream. Your own busi- 
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iness and professional marketplace. And as a MicroAge 

Computer Store owner, you'll be backed by one of the 
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Figure 1: A general block diagram of an interactive graphics-display system, The functions of Processor 1 and Processor 2 may be 
performed by the same device; however, the output of Processor 1 must be a structured abstract of the image to be displayed, for the 
graphics package (Processor 2) to operate. (The figure isfrom Principles of Interactive Computer Graphics, by Newman and Sproull. 
Copyright 1973, used with permission of McGraw-Hill Book Company.) 


Background on Interactive 

Computer-Graphics Systems 
Newman and Sproull, in their book 

Principles of Interactive Computer 


Graphics (reference 12), present an 
excellent model of a generalized in- 
teractive graphics system, as 
reproduced in figure 1. Processor 1, 
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Photo 1: A view of the completed Micrograph prototype, based on the Motorola 
MC6847 video-display generator. Use of this integrated circuit greatly simplifies hard- 
ware design by eliminating the complex divider-chains usually found in homebrew 


video displays. 
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DISPLAY | 


DISPLAY 


PROCESSOR 


FILE 


which is not necessarily a different 
physical processor than Processor 2, 
handles program-specific processing 
for a particular graphics application. 
The output of this processor is 
generally a structured, abstract 
representation of the set of images 
that will be displayed. 

Processor 2 represents the process- 
ing that is to be handled by a graphics 
package, as it is commonly called. 
This processor manipulates the 
abstract representations, performing 
transformations (such as rotation, 
translation, and scaling) and clipping 
as needed. The output of this pro- 
cessor is generally a display file con- 
sisting of instructions that are mean- 
ingful to a physical display processor. 
The display processor uses these in- 
structions to produce an image upon 
some type of display device. For in- 
teractive graphics, these processes 
must occur very rapidly. 

Numerous graphics packages for 
commercial systems exist to handle 
the requirements of Processors 1 and 
2. SIGGRAPH (Special Interest 
Group on Computer Graphics) of the 
ACM (Association for Computing 
Machinery) has proposed a standard 
for such systems. However, for our 
purposes, we must turn our attention 
to the display processor itself. Before 
examining the design for a color- 
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Multi-User 


UniFLEX is the first full capability multi-user 
operating system available for microprocessors. 
Designed for the 6809 and 68000, it offers its 
users а very friendly computing environment. 
After a user 'logs-in' with his user name and 
password, any of the system programs may be 
run at will. One user may run the text editor 
while another runs BASIC and still another runs 
Ihe C compiler. Each user operates in his own 
system environment, unaware of other user 
activity. The total number of users is only 


restricted by the resources and efficiency of the 


hardware in use. 


UniFLEX is a true multi-tasking ope айпа system. 
Not only may several users run different 
programs, but one user may run several 


programs ata fime. For example, û — — — 
compilation of one file could be initiated while 
simultaneously making changes to another file 
using the text edifor. New tasks are generated 
in the system by the ‘fork’ operation. Tasks may 
be run in the background or locked’ in main | 
memory to assist critical response times. Inter- 
fask communication is also supported through 
the ‘pipe’ mechanism. 


Multi-Tasking - 


support 


The design of UniFLEX, with its hierarchical file 


system and device independent |/O, allows the 
creation of a variety of complex support 
programs. There is currently a wide variety of 
software available and under development, | 
Included in this list is a Text Processing System 
for word processing functions, BASIC interpreter 
and precompiler for general programming and 
educational use, native C and Pascal 


compilers for more advanced programming, 


son merga for business applications, and а 
variety of debug packages. The standard 
system includes a text editor, assembler, and 
about forty utility programs. UniFLEX for 6809 is 
sold with a single CPU license and one years 


maintenance for $450.00. Additional yearly | 


maintenance is available for $100.00. OEM 
licenses are also available. 


FLEX 


UniFLEX is offered forthe advanced — — 
microprocessor systems. FLEX, the industry 


standard for 6800 and 6809 systems, is offered. 
for smaller, single user systems. A full line of FLEX 
support software and OEM licenses are also 
available. 


Uf ацл отті 
оү, inc 


Box 2570, West Lafayette, IN 47906 
(317) 463-2502 Telex 276143 


"UniFLEX and FLEX are tradernarks of Technical 
Systems Consultants, Inc. | 


graphics display processor, we must 
consider the characteristics of 
calligraphic and raster-scan displays. 


Comparison of Display 
Devices 
Four basic technologies exist to 
support interactive graphics: 
® calligraphic 
© raster-scan 
9 storage-tube 
€ plasma 
Three of these devices (calligraphic, 
raster-scan, and storage-tube) are 


CRT-based, but only two 
(calligraphic and  raster-scan) are 
adaptable to interactive, rapidly 


Glossary 
Aliasing: As used here, a granular 
or stair-stepped appearance in an 
image caused by the display screen 
| being divided into a finite number 
of elements, This effect is most 
noticeable on low-resolution 
displays and on high-resolution 
displays with near-horizontal or 
near-vertical lines. 

Calligraphic Display: А display, 
that produces an image from a col- 
lection of vectors and points, by 
directing the electron beam in the 
X and Y directions corresponding 
to the vector endpoints. 

Display Processor: A special- 
purpose peripheral processor that 
is dedicated to producing a visual 
image on some type of display 
(usually a CRT) based on special 


graphics instructions in a display | 


list, 
Instancing: The technique of defin- 


ing one image, then being able to 


perform transformations to 
reproduce the same image in 
several different places on the | 
display. 

| Pixel: À picture element. 
Raster-Scan Display: А display 
that produces images, just as in 
television, by amplitude modula- 

| tion of the Z-axis beam along a full 
screen of horizontal lines (the | 

| raster). 
Scan-Line Conversion: Ап 
algorithm used to calculate each 
individual point along a vector, 
given the starting and ending 
points. 
Transformation: Modifications of 
an image, such as translation 
(movement in the X, Y, or Z axis), 
rotation (also in any axis), and 
scaling (also in any axis). 
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moving displays. 

Calligraphic displays produce im- 
ages by drawing vectors using end- 
point information. A relative or ab- 
solute position is presented to the 
display, and the electron beam is 
deflected from its current position. 
Analog methods of vector generation 
can produce high-resolution vectors. 
Symbols are usually generated as a 
collection of vectors, Special hard- 
ware may also exist to produce circles 
and arcs, but these features are 
generally not cost-effective. 

Calligraphic displays can achieve 
resolutions of up to 4096 by 4096 pix- 
els (ie: picture elernents) which cor- 
responds to 16,777,216 elements 
(which is why I don't consider 256 by 
256 pixels or even 512 by 512 pixels as 
“high resolution”). (See reference 11.) 
Therefore, a 21-inch-diagonal rec- 
tangular CRT will typically have a 
spot size of 0,02 inches (0.5 mm). (See 
reference 9.) Vectors using these 
techniques will appear sharp rather 
than granular. Several thousand vec- 
tors may be displayed flicker-free. 

Calligraphic displays can produce 
color images using beam-penetration 
tubes. This type of CRT has multiple 
layers of phosphor coating on the 
face of the tube. Individual colors 
(usually four different colors) are pro- 
duced by varying the anode voltage 


CALLIGRAPHIC DISPLAY 


Advantages Disadvantages 
e High resolution 
(4096 by 4096]. olten requires 


adjustment. 


! Limited colors 
(usually four). 


® Thousands of 
vectors can be 
displayed. 


Display has low € 


brightness. 


Limited 
intensities 
ale possible. 


Shading of 
large areas 
impossible. 


Flicker occurs 
when too many 
veclors are 
displayed, 


Ghosting 
occurs on 
rapidly moving 
displays. 


Table 1: Comparison of calligraphic (ie: vector) and raster-scan displays. 


Advantages 


® Many colors 


and hence the depth of beam penetra- 
tion. 

Raster-scan displays produce an 
image much like commercial televi- 
sion by generating a full screen of 
horizontal lines. This set of lines (the 
raster) is modulated in the Z axis (in- 
tensity and color) to produce an im- 
age, Vectors are drawn using digital 
scan-line-conversion techniques 
which compute every point along the 
vector. Symbols аге usually 
generated using a character generator 
which directly plots each point of the 
symbol. 

Raster-scan displays can achieve 
resolutions up to 2048 by 2048 in 
monochrome and 1024 by 1024 in 
color, which corresponds to roughly 
one million pixels (for color). (See 
reference 9.) The limited resolution 
for color displays results from the dif- 
ficulty in producing shadow masks 
and the granularity of the phosphor- 
dot triples used in constructing the 
CRT. Because of the nature of the 
raster-scan CRT, the individual dots 
have insignificant overlap and 
therefore vectors appear coarse and 
stair-stepped. However, techniques 
such as ordered-dithering and anti- 
aliasing algorithms exist to reduce the 
effect of granularity. (See references 
7, 10, and 12.) Stair-stepping (or 
aliasing) is most noticeable in near- 


RASTER-SCAN DISPLAY 


Disadvantages 


€ Analog circuitry ® Digital circuitry & Moderate 


resolution 
(1024 by 1024 
color). 


15 quite reliable. 


е Digital scan-line 
conversion i5 
slow, 


possible {тоге 
than 21%), 
Display 15 

high intensity. 


è Many (gray 


scale) 
intensities exist. 


Shading areas 
iS simple. 


e Display does 


not flicker, 


Display has 
high contrast, 
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Figure 2: The display list of primitive in- 
structions performed by the display pro- 


cessor of a calligraphic (е: vector) 
display. The loop is performed repeatedly 
by the processor to guide the display elec- 
tronics, A new or modified display is pro- 
duced by altering the display list. 


vertical and near-horizontal lines. 
Any number of vectors, up to and in- 
cluding a full CRT screen, can be 
displayed without flicker. 

Color raster-scan displays produce 
their images Бу exciting triads of dots 
or rectangles at each pixel. Each triad 
generally consists of one red, one 
blue, and one green element. Dif- 
ferent colors (in excess of 2'*) can be 
produced by exciting each element at 
different levels of intensity. 

Clearly, the use of each type of 
display is associated with certain ad- 
vantages and disadvantages, as sum- 
marized in table 1. 


Controlling a Calligraphic 
Display 

As mentioned previously, a 
caligraphic display draws vectors 
based upon endpoint information. 
Even the most complex images can be 
created as a collection of vectors. 
Because of the short persistence of the 
CRT phosphors required for a fast 
calligraphic display, once a vector is 
drawn, it will disappear very quickly, 
typically in just a few milliseconds. 
Thus, the entire display must be con- 
tinuously refreshed to avoid flicker 
and a loss of portions of the image. 
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COLOR DATA 


Figure 3: A color raster-scan frame buffer. Each pixel (ie: picture element) on the screen 
is represented by a unique set of X and Y coordinates. Every coordinate is associated 
with some amount of color information (in this case, 4 bits). This data may be used to 
specify an address in a color-look-up table such as figure 4. 


Refresh rates vary with the intensity 
of the display, but the image must be 
refreshed at least 30 times per second, 

These requirements give rise to a 
structure called a display list. As 
figure 2 indicates, a display list is 
simply a collection of primitive in- 
structions for the display processor. 
The display processor repeatedly 
scans this list ta send vector-drawing 
information to 
tronics, To modify a display, Pro- 
cessor 2 lof figure 1) simply points the 
display processor to a new display 
list, or inserts or deletes a portion of 
the existing list, Generally, a display 
list is stored external to the display 
processor in the host-processor 
memory and is addressed via ОМА 
(direct memory access). 

Numerous instruction sets have 
been devised for calligraphic-display 
processors. Since displays at this 
primitive level are very difficult to 
control, the trend is toward higher- 
level graphics languages, However, 
all primitive instruction sets must 
contain certain basic features, in- 
cluding primitives to move the beam, 
draw a line, draw a character, call a 
subroutine, and change colors or in- 
tensity. 


the display elec- 


Controlling a Raster-Scan 
Display 

Unlike calligraphic displays, raster- 
scan displays generally employ what 
is known as a frame buffer, The 
frame buffer is essentially a block of 
memory that maintains a one-to-one 
correspondence with the set of pixels. 
[п other words, there exists one 
memory location for every pixel. A 
pixel can be specified in one or more 
bits, as figure 3 indicates, Thus, color 
information for a pixel is stored at 
each memory location, Їп color 
raster-scan displays, this memory 
location does not necessarily hold 
physical color information, but often 
supplies a pointer to a color-look-up 
table, as figure 4 indicates, Thus, for 
example, a pixel may be specified by 
4 bits, but the color information may 
be translated to any sixteen of a possi- 
ble 2'* colors, This technique allows 
the display of many different colors 
with a conservation of memory. The 
techniques of contrast stretching and 
pseudocoloring can be easily 
achieved with a color-look-up table. 

А raster-scan display does require a 
large amount of memory to imple- 
ment the frame buffer. For exarnple, a 
display with a resolution of 512 by 
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512 by 8 requires 256 Қ bytes of 
memory. This drawback is one of the 
primary reasons that raster-scan 
devices have only recently become 
cost-effective. 

Using a frame buffer, an image is 
drawn by inserting color information 
into the memory location 
corresponding to the appropriate pix- 
el. This architecture has the feature of 
producing flicker-free images; 
however, to draw vectors the display 
processor must calculate every point 
along the vector. Scan-line- 
conversion algorithms that calculate 
the points of a vector (given the end- 
points) exist, but such algorithms are 
slow compared to analog techniques 
used in calligraphic displays. Once an 
image is written into the frame buffer, 
it will be continuously displayed. 
Refresh is not required by the host, 
but the image cannot be modified as a 
calligraphic display can. 

Clearly, the characteristics of color 
raster-scan displays present control 
problems unlike those for calligraphic 
displays. We must therefore not only 
exploit the inherent color-display 
potential, but we must also deal with 
the problems of selectively updating a 
raster-scan display. As the next sec- 
tion indicates, we can adapt 
calligraphic control techniques to ef- 
fectively control a color raster-scan 


display. 


Primitives for a Color Raster- 
Scan Display 

To develop an instruction set for a 
color-graphics display processor, we 
must first establish our requirements. 
We assume as a minimum that these 
primitive instructions will be ex- 
ecuted by an intelligent display pro- 
cessor having both a single-frame 
buffer and a color-look-up table. 
Therefore, we require that: 


e The set of graphics primitives must 
permit the construction of any im- 
age within the physical limitations 
of the raster-scan display. The set 
doesn't need to be minimal: effi- 
ciency is a more important 
characteristic. 

® The graphics primitives must be 
implementation-independent, The 
primitives must be applicable to 
any resolution and not be con- 
strained by word size or any 
similar characteristic of the target 
processor. 

€ The graphics primitives must be 
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RED 


BLUE 


DIGITAL ^АМА Об 
CONVERTERS 


COLOR LOOK UP TABLE 


Q ап б 
0 1 0 1 
0 0 1 0 
O0 0 1 1 
8B d 101 


Figure 4: Color-look-up table. Using this scheme, a 4-bit value from the frame buffer 
(shown in figure 3) can select one of sixteen predefined colors. In this example, each col- 
or is composed of various intensities of red, green, and blue. Other systems may specify 
colors by indicating values for intensity, hue, and saturation, 


adaptable to a display-list struc- 
ture, since display lists are a well- 
established form of control for 
display processors and hence per- 
mit straightforward integration 
with generalized graphics-support 
software in the host processor. 


Graphics Primitives 

As explained previously, we know 
that raster-scan and calligraphic 
displays are architecturally different. 
However, our third requirement in- 
dicates that both classes of displays 
must at least appear identical to the 
user. Therefore, our graphics 
primitives become an abstraction for 
the control of a raster-scan display. 
We must design a set of primitives in- 
dependent of the actual architecture 
of the display. Just as with the 
benefits of using a high-level pro- 
gramming language, the use of 
abstractions in controlling a graphics 


display allows the user to concentrate 
upon producing images rather than 
concerning himself with the 
mechanics of the implementation. 
Before examining the primitives for 
a color raster-scan display, it is im- 
portant that you understand two very 
critical abstractions. First, it is 
necessary that the user visualize the 
display processor as manipulating a 
two-dimensional Cartesian surface, 
with the origin of the space at some 
predefined location (usually the 
center, or lower left-hand corner) on 
the display surface. There may or 
may not be a direct mapping of pixel 
data in the display-processor memory 
to this surface: the actual implemen- 
tation should be invisibie to the user. 
From the previous section, we 
know that the display processor 
doesn't need to be concerned with 
identification of objects that are 
displayed in this space, but rather we 
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need only to be able to manipulate: 


the pixel data that forms these ob- 
jects. 

The second abstaction which we 
must develop concerns graphics- 
display registers. These registers are 
defined in the display processor and 
may be addressed by the user to set 
up global image parameters, such as 
current vector type, or to provide im- 
mediate processor-status informa- 
tion, such as the current X and Y posi- 
tion, Clearly, these registers may be 
implemented in diverse portions of 
the display hardware. Concerning the 
second requirement, it is important 
that the user sees these registers as an 
easily addressable set that may be 
referenced by the host processor. As 
we shall see, the use of graphics- 
display registers helps reduce the 
scope of some of the graphics 
primitives that are necessary to con- 
tral a color raster-scan display, 

It is evident, as with any graphics 
display, that the minimum set of in- 
structions we need includes only a 
point-positioning and а vector- 
drawing primitive. But clearly, this 
set is by no means efficient. Thus, 1 
will present and defend the set of 
graphics primitives for a color raster- 
scan display which will be im- 
plemented in Micrograph, Next ] 
will present the primitive instruc- 
tions in their mnemonic form in order 
to maintain their implementation in- 
dependence. 

As with a calligraphic display, one 
of the most fundamental operations 
we perform is point positioning. 
Since a raster-scan display does not 
produce an image by beam move- 
ment, but rather by Z-axis modula- 
tion, we must abstract current X and 
Ү coordinates, which may also be ad- 
dressed as graphics-display registers. 
To increase the utility of a move 
primitive Пе: primitive instruction 
specifying a movement), we must in- 
clude several options. To begin, both 
absolute and relative point position- 
ing are necessary. The need for ab- 
solute positioning is obvious; relative 
positioning permits an entire display 
to be defined relative to a single point 
in the image, which is an essential 
feature if subroutines and instancing 
are to be supported. 

Furthermore, remember that the 
elements of an image are often closely 
spaced: thus, we need options for 
long and short movement. With a 


long movement, we may express a 
point position in the full-screen coor- 
dinates {Юг either absolute or relative 
positioning). With a short movement, 
we may express a point position with 
a limited maximum value (such as 0 
to 7, again either absolute or 
relative). Therefore, its possible to 
decrease display-list memory re- 
quirements with the use of short 
movements, which take less storage 
than a long instruction. Finally, it is 
often necessary to simply plot a single 
point. To do so, we must include the 
option to illuminate or not. If we il- 
luminate, we obviously must include 
a parameter for the color of the point. 
Mnemonically, our move primitive 
can be represented as: 


MOV T, M,C,L(E)X, (ЕУ 
where; 
T = type (Short or Long move- 


ment) 
М = mode (Absolute or Relative 


positioning) 

C = color 

| = illuminate (Yes or Хо) 

X = X position or offset (with a 


sign on the relative mode) 
Y = Y position or offset (with a 
sign on the relative mode) 


For example, the primitive: 
MOY 5,R,4, Y, - 3, —4 


moves the current X, Y position by an 
offset of (3, — 4) and illuminates that 
point in a color whose code is 4. 
The next obvious primitive we 
need performs vector drawing. With 
the same justification as for the move 
primitive, we must permit the options 
of long and short vectors. We assume 
that the starting point of the vector is 
the current X, Y position, and the end- 
points are determined by either ab- 
solute or relative positioning. Just as 
with a move primitive, we must also 
be able to specify the color of the vec- 
tor. Finally, we must be able to define 
the current vector type, such as solid, 
dashed, or dotted vectors. Experience 
indicates that such line types are rare- 
ly used. Therefore, rather than speci- 
fying this parameter in the primitive 
itself, we assume that we have 
available a graphics-display register 
that defines the current line type. 
Mnemonically, our vector primitive 


For vears many small business system buyers 
thought that in order to get "real" performance 
and enough storage to be a "real" business system 
they would have to saerifice the family jewels. 

But with the introduction of the Smoke Signal 
Chieftain series office computers a lot of people's 
minds have been changed. 

Because we designed the highly reliable 
Chieftain small business system with the most 
innovative combination of performance and effi- 
ciency around. 

At your fingertips there are 64,000 characters 
of random access rnemory and you can address 
anywhere from 740,000 characters to 2 million 
characters with Smoke Signals's new double den- 
sity controller. For larger concerns, there's a 20M 
byte hard disk available. 

At a time when other small eomputer manu- 
facturers tell vou "you're on your own", Smoke 
Signal offers an abundance of easy-to-use software 
programs such as order entry, inventory control, 


accounts receivable, invoice entry, payroll. word 
processing and much, much more. There's BASIC. 
COBOL and FORTRAN — even a multi-user BOS 
(Business Operating System) that allows for 
numerous users simultaneously. 

Chieftain svstems 
starting at under $200.00 
per month display per- 
formance on par with sys- 
tems costing twice to 
three times as much. 

So call (213) 889-9240 
for your nearest autho- e г 
rized Smoke Signal dealer — he' П be Sad to 
demonstrate the Chieftain's high reliability and 


ease of operation. For dealers only, circle 45 
All other inquiries, circle 44 


can be represented as: 


VEC L,M,C,( EX, (Е) 


where: 
Т = type (Short or Long move- 
ment) 
М = mode (Relative or Absolute 
endpoints) 
C — color 


X = X position or offset (with a 
sign in the relative mode) 
Y = Y position or offset (with a 
sign in the relative mode) 


For example, the primitive: 
МЕС L,A,15,255,180 


draws a vector (with the color coded 
15) from the current X, Y position to 
the pixel (255,180). 

We must have an instruction that 
allows us to call a subroutine. Such a 
primitive is essential to support object 
instancing. Furthermore, since we 
assume the existence of an intelligent 
target display processor, we must ex- 
pand our primitive to permit a call to 
a display-processor subroutine, Such 


9-100 ROM, 
RAM & 1/0 
BOARD 


ECT s R*I/O is an 5-100 Bus I/O Board with 3 Serial 
O Ports (UART s), 1 Parallel WO Port, 4 Status Parts, 
2K of ROM with the 8080 Apple Monitor Program and 


2K of Static RAM, 


an option allows the user to execute 
his own predefined routines, which 
can possibly decrease the image- 
generation time and reduce some of 
the processing burden from the host 
for often-used routines. Clearly, this 
option is not essential, but it does 
allow the user to exploit the full 
capabilities of the display processor. 
Mnemonically, our call primitive (ie: 
primitive instruction to call a 
subroutine} can be represented as: 


CALL T,N 
where: 


T = type of subroutine (Processor 
or Graphics) 

М = name or 
subroutine 


number of 


For example, the primitive: 


CALL G? 


calls the grapics subroutine number 7. 
Along with the call primitive, we 
obviously must have а primitive 
which allows us to return from a 
subroutine. Our return primitive in- 
struction can be represented as: 


RET 


Text is often an element of a 
display and therefore warrants its 
own primitive. It is important to 
realize that text usually occurs as a 
string of symbols rather than a single 
symbol. Therefore, we must include 
an option to display a number of con- 
tiguous symbols. Furthermore, in 
terms of the symbols themselves, we 
may wish to use either a standard 
alphanumeric font or a user-defined 
font. Therefore, we assume the 
availability of a programmable sym- 
bol generator. As will be explained, 
the user may define his own set of 
symbols and then display a string of 
symbols by using the symbol 
primitive, passing it the codes for the 
appropriate symbols. Mnemonically, 


our symbol primitive can be 
represented as: 
SYM N,So..5,-1 
where: 
M = number of symbols in the 
string 


3, = symbol code 
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NOWC 


ING YOUR OWN 
DISKETTE HEADS COULD SAVE 


YOU А?40 SERVICE CALL. 


The recording heads on your 
diskette drives may be dirty— 
and that can cause you a lot of 
grief. There's the serviceman 
you have to call when the 
machine doesnt perform. (You 
know how much service calls 
cost these days!) There's 
machine down-time. Idle data 
entry clerks. All the other delays 
a cranky machine can cause. 

And that service call might 
not even be necessary. 


3M solves the problem 
in seconds—and leaves 
your heads 

“Computer Room Clean’: 

The Scotch* head-cleaning 
diskette kit lets you clean the 
read-write heads on your 
8" or 5Y4" diskette drives. In just 
30 seconds, without any 
disassembly, mess or bother, 
the heads can be completely 
cleansed of dirt, dust, magnetic 
oxides—all the things that can 
get into your machines every 
day. And foul them up 

Just saturate the special 
white cleaning pad in its jacket 
with the cleaning solution. Then 
insert the jacket into the disk- 
ette drive and turn it on. Your 
machine does the rest. The 


"тн 


heads аге microscopically cleaned 
without wear, without abrasion 
This 3M head-cleaning 
diskette kit has been evaluated 
and approved by major diskette 
drive manufacturers. It's the 
best possible way to clean your 
heads without service calls or 
machine teardowns 


AND ALOT MORE. 


At only $1 per cleaning— 
it's the best insurance you 
can get. 

This fast-cleaning new Scotch 
kit comes with everything 

ou need (including special 
luid, applicator tip, cleaning 
diskettes) to handle up to 
30 cleanings. That's only about 
a dollar a cleaning. 

With the Scotch head-clean- 
ing diskette kit, you could save 
yourself a lot more than just a 
service Call. So try this remark- 
able kit today, For the name of 


А Scotch СӨП diskette shown 
before use, and after 15 cleanings 
of recording heads. 


the dealer nearest you, call toll 
tree: 800-328-1300. 

(In Minnesota, call collect: 
612-736-9625.) Ask for the 
Data Recording Products 
Division. 


For example, if we have defined а 
128-character ASCII (American Stan- 
dard Code for Information Inter- 
change) set of symbols, the primitive: 


SYM 5,68,80,77,80,83 


displays the string "COLOR", 

Also, as noted earlier, we may need 
to synchronize our display with the 
display frame rate, especially if we 
wish to perform animation with 
smooth movements, Therefore, we 
need a primitive that suspends 
display processing until the end of a 
frame or until after a certain number 


There's only one originate/answer 
modem that gives you the performance 
and reliability of a direct connect 
modem with the portability and price 
of an acoustic. Novation's new D-Cat. 

D-Cat is the only direct modem 
that's FCC approved for handset jack 
connection with any modular phone. 
Use it at home or at work on a 50-pin, 
six line business phone. Talk to 
D-Cats, Cats, or any other Bell 103 
compatible modem. 


D-Cat also has all the features you 
want: full duplex capability, voice/data 


. D-Cat: 
» Everything 
youll ever need 
ina basic; "direct modem. 


of frames, Mnemonically, our wait 
primitive can be represented as: 


WAIT N 


where: 


М = number of frames to wait 
For example, the primitive: 


WAIT 7 


suspends processing for seven frames. 

Since we have assumed the ex- 
istence of a color-look-up table to 
facilitate pseudocoloring and 
contrast-stretching, we must provide 


monitor, up to 20 dB performance 
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function, privacy button, self-test, 
and a remarkable price. Only $199. 

But best of all, it's from Novation. 
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personal communications. 
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some method of controlling such a 
structure. There are two common 
methods for the organization of such 
tables. One method allows for the 
definition of a color by the propor- 
tions of red, green, and blue elements 
(the colors which physically make up 
a pixel). This method is easily per- 
formed in hardware, but it is not 
readily adaptable to common English 
color descriptions (such as hot pink 
or sea green). À preferred method, 
which we shall use, defines a color by 
its hue, intensity, and saturation. 
This classification refers to, respec- 
tively, the gradation of color (red, 
pink, purple), the brightness of the 
color, and the purity, or amount of 
black, in the color (dark red, fire- 
engine red). 

We abstract the existence of a 
three-part table (which will actually 
be implemented in hardware) that is 
used as a color-look-up table. Since 
this table is user-alterable, we will 
refer to its parts as color memories. 
(They would usually be implemented 
ав programmable-memory elements.) 
In order to generalize this primitive, 
we need to be able to update the en- 
tire table, one entire portion of the 
table (hue, intensity, or saturation), 
or all the parameters for a given color 
code, This table will allow selection 
of 2^ colors out of a 27%” color set 
where п is the pixel size in bits and i, 
h, and s are, respectively, the word 
size of the intensity, hue, and satura- 
tion color memory. For example, if n 
= j = h = s = 4, we can select one 
of sixteen colors out of a 2" color set. 
Mnemonically, our load-color- 
memory primitive can be represented 
as: 


LERAM R,M,(A,)C, 


wh ere: 


К = reference (Intensity, Hue, or 
Saturation color memory, or All) 
M= mode (Single address or All 
addresses in table) 

A = address (optional) 

С = color data for the color 
memory 


For example, the primitive: 


LCRAM А,5,2,5,7,2 
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A complete computer— 


only $199.95 plus $5.00 shipping. 


Now, for just $199.95, you can geta 
complete, powerful, full-function computer, 
matching or surpassing other personal 
computers costing several times more. 

It's the Sihclair 2X80, the computer that 
independent tests prove is faster than all 
previous personal computers. The compu- 
ter that “Personal Computer World" gave 
5 stars for ‘excellent value. 

The ZA80 cuts away computer jargon 
and mystique, [t takes you straight into 
BASIC, the most common, easy-to-use 
computer language, 

You simply take it out of the box, con- 
nect it to your TV, and turn it on. And if 
you want, you can use an ordinary cassette 
recorder to stare programs. With the man- 
ualin your hand, you'll be running programs 
in an hour. Within a week, you'll be writing 
complex programs with confidence. 

All for under $200. 


Sophisticated design makes the 
ZXRÜ easy to learn, easy to use. 

We've packed the conventional computer 
onto fewer, more powerful LSI chips — 
including the Z80A microprocessor, the 
faster version of the famous 280. This 
makes the ZX80 the world's frst truly port- 
able computer (64" x 844" x PA” and a mere 
12 оз.). The ZX80 also features a touch 
sensitive, wipe-clean keyboard and a 
32-character by 24-line display. 

Yet, with all this power, the ZX80 is easy 
ta use, even for beginners. 


Your course in computing. 

The ZX80 comes complete with its own 
128-page guide to computing. The manual 
15 perfect for both novice and expert. For 
every chapter of theory, there's a chapter 
of practice. So you learn by doing—not just 
by reading. It makes learning easy, exciting 
and enjoyable. 


The ZX80's advanced design 

features. 

Sinclair's 4K integer BASIC has perform- 
ance features you'd expect only on much 
larger and more expensive computers. 
These include: 

п Unique ‘one touch’ entry. Key words 
(RUN, PRINT, LIST, etc.) have their own 
single-key entry and are stored as a single 
character to reduce typing and save 
Memory space, 

B Automatic error detection. A cursor 
identifies errors immediately to prevent 


entering 

programs with faults. 

т Powerful text editing facilities. 

а Also programmable in machine code. 

в Excellent string handling capability —up 
to 26 string variables of any length. 

ш Graphics, with 22 standard symbols. 

ш Built-in random number generator for 
games and simulations. 

Sinclair's BASIC places no arbitrary re- 
strictions on you—with many other flexible 
features, such às variable names of any 
length. 

And the computer that can do so much 
for you now will do even more in the fu- 
ture. Options will include expansion of 1K 
user memory to 16K, a plug-in ВК foating- 
point BASIC chip, applications software, 
and other peripherals. 


Order your ZX80 now! 

The ZX80 15 available only by mail from 
sinclair, a leading manufacturer of consumer 
electronics worldwide. We've already sold 
tens of thousands of units in Europe, во 
demand will be great. 

To order by mail, use the coupon below. 
But for fastest delivery, order by phone 
and charge to your Master Charge or VISA. 
The ZX80 is backed by a 30-day money- 
back guarantee, a 90-day limited warranty 
with a national service-by-mail facility, and 
extended service contracts are available [ог 


a minimal charge. 
Sinclair Research Ltd., 475 Main St., 
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To: Sinclair Research Ltd., 475 Main St, Р.О. Box 3027, Wallingford, CT 06492. 


Please send me — ZX8Ü personal computer(s) at $199.95" each (US dollars), plus $5 
shipping. (Your ZXBO may be tax deductible.) 
| enclose a check/money orderpayable to Sinclair Research Ltd. for $ 


| | 
| | 
| ТЕР = ы = BH  ———— ——À MÀ — —— ы | 
| МИШ f————"—— —— — —————————— | 
| | 

| 

| 


Price includes ТҮ and cassette connectors, 
AC adaptor, and 128-page manual. 

All vou need ta use your ZX8BO is a standard T V 
(color or black and white). The ZX80 comes complete 
with connectors that easily hook up to the antenna 
terminals of your TV. Also included is a connector for 
а portable cassette recorder, if you choose to store 
programs. (You use an ordinary blank cassette.) 


The ХВО is a family learning aid. Children 10 and 
above will quickly understand the principles of 
computing —and have fun learning. 

Phone orders only: (203) 265-9171. We'll 
refund the cost of vour call. 

Information: General and technical —(617) 
367-1988, 367-1909, 367-1898, 367-2555. 
Phones open Monday-Friday from 8 AM to 
B PM EST. 


LJ ше В 
Occupation: 
| Intended use of ZX 80: 


| tan you ever used a computer? O Yes Û No. 
Do you own another personal computer? O Yes O No. 


“For Conn. deliveries, add sales tax. 
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Buy By Mail 
and Save! 


COMPUTERS | 


INTERTEC SuperBrain? 32K. 52495 
БАҚ НАМ, List $3345... . $2695 
бақ Quad, List $3995 , . $3395 

NORTH STAR Horizon E 
16K D. D, Kit, КР 
Зак D.D. Kit. $1578 
32K Assembled, List 52695 . , 82149 
Horizon Z 32K DD, Assm. ‚53095 52439 
32K QD, Assm., List 53595 . . $2859 


n 


. $1258 


CROMEMCO 2-2, List 5995 .. 
System 2, 64K, List $3990 . , . 
System, БАҚ, List $6990. 

ATARI* 400, List $630..... 
800, List $1080........... 

ТІ-89/4 List $1150 


DISK SYSTEMS 
THINKER TOYS? Discus2D. 


. $ 829 
. 93178 

$5479 
.. $ 489 
985 839 
5 985 


5 939 
$1559 
51288 


PRINTERS & TERMINALS 
PAPER TIGER 105-440 
with Graphics Option 
CENTRONICS 730-1, List $995. 5 639 
737, List 5995 ,............ . $ 849 
T.I. 810 , ... $1575 


INTERTUBE п, List 5995. TE > 729 
PEHKIN-ELMER Bantam 550.. $ 788 
TELEVIDEO 812C ............ . S779 

мә  ТЕТЕТТІР „кузе уну EF ЧЫМ 


HAZELTINE 1420 . , $ 839 


150 


FLOPPY DISKS SPECIAL 
5'4'"Boxof10 ONLY 529.95 
(specify TAS-80, North Star, SuperBrain, etc.) 


Most dems in sock lor immediate dehwery, Factory sealed cartons 
ҰЛЫ laclory warranty, NYS residents add appiopriate sales Ln 
Pnces do nal пеші зарри. VISA and Мәсе Chape add 1% 
CD. Gdert requee Job рум Prom subject fo change тиш 
өшіге 


Computers 
Wholesale 


Р.П. Box 144 Camillus, NY 13031 


mum (315) 472-2582 
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loads all parameters for the color 
memories at the indexed color code of 
2. The hue, intensity, and saturation 
are loaded at this address with the 
data 5, 7, and 2, respectively. 

In order to exploit the full 
capabilities of the frame buffer, we 
must have some method to access in- 
dividual elements of the buffer, And 
we must have the capability of 
loading all or portions of the frame 
buffer in order to support selective 
filling and erasing, If we do not pro- 
vide this function, it becomes very 
difficult to produce solid colored ar 
shaded images, which is one of the 
important advantages of a raster-scan 
display. Furthermore, if we allow the 
host to directly load individual 
elements of the frame buffer, we can 
produce a full frame that implements 
algorithms such as depth queuing and 
shading that cannot be performed 
otherwise by the display processor at 
the pixel level. Thus it is apparent 
that we do need some sort of load- 
pixel primitive. In order to increase 
the utility of this primitive, however, 
we must introduce the concept of the 
viewport, 

Through the graphics-display 
registers, we can define a rectangular 
area on the display by a pair of X, Y 
coordinates (the left and right X 
boundary and the top and bottom Y 
boundary). Thus, rather than loading 
the full screen, we can reference the 
area bounded by a viewport. This 
feature permits us to load areas of the 
display or even to mask portions of 
the display, To further increase the 
generality of this primitive, we must 
also permit loading a single pixel. 
This feature allows us to change the 
color of the point we are currently at, 
We could do the same with the MOV 
primitive, but this instruction would 
be shorter. Finally, we can define our 
load-pixe! primitive as: 


LPIX RCo. 
where: 
R = reference (Full frame, 


Viewport, or X, Y) 
C, — color data 


Along with this primitive, we must 
add that a predefined order of Filling 
the pixels must be maintained, such 
as left to right, bottom to top. For ex- 
ample, the primitive: 


LPIX F,0,0,0,0... 


loads the entire display with a single 
color 0. 

The next primitives we need do not 
actually produce an image, but sup- 
port the previous primitives. First, 
since we have assumed the existence 
of graphics-display registers, we must 
allow the host to load the registers 
with a value. In this work, we do not 
specifv the types or numbers of 
graphics-display registers, since they 
may vary from system [о system. 
However, certain registers will be 
consistent, such as vector type and 
current X and Y position. 
Mnemonically, our load-register 
primitive can be represented as: 


LREG, М,У 
where: 


М = register name or number 
V = value to be loaded 


For example, the primitive: 
LREG X,4096 


loads the X register with the value 
4096. 

Since some of these registers con- 
tain status information, it is impor- 
tant that the host be able to read back 
the value in the register. For example, 
if the display processor supports a 
light pen, it may be necessary for the 
host to read back the X and Y posi- 
tion coordinates, Mnemonically, our 
read-register-primitive can be 
represented as: 


RREG N 
where: 
М = register name or number 
For example, the primitive: 
ККЕС Y 


reads the contents of the Y register 

and returns the value to the host. 
Since we have assumed the ex- 
istence of subroutines, there must be 
some way of loading subroutines in 
the display-processor memory: thus 
we need a load-subroutine primitive. 
We obviously need the parameters of 
Text continued on page 276 
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WordPro 


Word Processing Software 


Turn your Commodore CBM/PET computer 
into a highly sophisticated word processing system 


Everyone expected it would happen 
sooner or later. .. with WordPro it 

already has! Now all the marvelous 
benefits of an advanced stand-alone 


wordprocessor are available with the | 
WordPro series of software and the | 


| systems they create. 

if you've already been shopping for 
software in the crowded word- 
processing marketplace, you've 
probably determined the features 
you really want. You'll find 

W ordPra has them, and more. 


And if you haven't begun to shop 
yet, we urge you to compare, 

| because only by comparison will 
you fully appreciate how complete 
and sophisticated WordPro 
software really is. 


WORDPRO GIVES YOU 


THREE LEVELS TO CHOOSE 


FROM 

WORDPRO 1 is ideal for 
hobbyists, students and 
organizations who can benefit from 
the advantages of a basic 
wordprocessor without the program 
refinements of a comercially 
oriented system. W ordPro 1 is 

| recommended for use with the 
CBM/PET 8/16К, CAN cassette 

| and interfaced printer. 


WORDPRO SOFTWARE IS 
LOADED WITH THE 
LATEST INNOVATIONS 


Sophisticated systems programmed | 


with leading edge wordprocessing 
[eatures, WordPro is a series of 
programs designed specifically for 
use with the Commodore 

CBM/ PET computers, peripherals 
and compatible typewriter quality 
printers. 


WORDPRO 3 converts the 


CBM/ 2001 32K computer into а 
highly sophisticated 40-column 
screen wordprocessor. This program 
incorporates the advanced features 
considered important to effective 
wordprocessing, including nearly 
every entering, editing, memory and 
printing feature available toda y. 


WordPro 3 is recommended for use | 


with CBM/ PET 32K (40-column) 
computer, CBM Dual Disk Drive, 
and a properly interfaced printer. 


WHAT MAKES WORDPRO 
THE BEST? 

Our research has shown that while 
many wordprocessing packages 
have comparable features to 
WordPro, none can surpass 


| Wardpro's EASE OF USE AND 


FLEXIBILITY. Wordpro operators 
need not be familiar with computer 
commands or functions. WordPro is 
easy to learn for anyone with 
ordinary typing skills. 


WORDPRO 4 has it all! With this 
program, you will have everything 
you could want from a 
wordprocessor...and then some. 
WordPro 4 includes every feature 
found on WordPro 3, but with the 
added advantage of an 80-column 
display screen. The 80-column 
display simplifies text editing and 
makes entering text in columnar 
formats effortless, And with a few 
simple keystrokes, you'll be able to 
visualize on the screen exactly how 
your document will look prior to 
printing it out. WordPro 4 is 
designed for use with the 
Commodore CBM 8032 computer, 
CBM Dual Disk Drives, and a 
properly interfaced printer. 


Professional Software Inc. 
166 Crescent Rd., Needham, MA 02194 


(617) 444-5224 


"WordPro Dealer Inquires invited" 
WordPro was developed by Steve Punter ol Pro-Micro Sollware Lid., and /amarkeled exclusively by 


Professional Soltware Inc. 


WordPro is а registered trademark of Professional Software Inc. СВМ is в registered Irademark of 
Commodore Business Machines. 
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since КААМ" was introduced in 1979 it has fast become known as the 
users. Now, after hundreds of requests we have added MULTI-KEY, 


IBM/370 users have VSAM (Virtual Storage Access Method) to 
provide fast, flexible keyed-access to their data. Now SUPER 


KRAM (Keyed Random Access Method), from United 
Software of America, gives Apple and Pel users the same 


flexibility, substantially increasing the processing power of the 


Apple and Pet. 


Until SUPER KRAM the only "random access" capability tn 


the Apple and Pet consisted of a crude lorm of “relative 
record’ processing. While this is usable for very simple 


applications, it falls far short of Ihe needs of today's business 


and analytical applications. Using SUPER KRAM records 


may be processed by any one of multiple "Key" values, which 


may consist of any kind of data: numbers, letters, special 


characters, etc. Even Аррігв 5 long-awaited DOS 3.3 doesn't 


have anything like this!! 


APPL 
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а Written in 6502 machine code 
Basic compatible 

• Create/Open a dataset 

“Ри record by key 

+ Add & delete records by кеу 
Get any record by Full/Partial key 

|! Access oy any key in as little as 
2 sec. [.1 sec. with Corvus disk) 

а Supports multiple disks 

+ Read next or previous record 
Dynamic space allocation 
Dynamic space reclamation 
Dynamic index compression 

» Files never need reorganization 
Compatible with language systems 


КААМ” 2.0 Only $99.95 


/ ATAHI 


"Precise, humanized, well documented an excellent value" are the applauds being given 


| 3-D 
ANIMATED 


GRAPHICS 


Written in machine code. 


Look Tor the HED-WHITE-BLUE 
United Software Display at your local 
computer dealer, or send check or 
moneyorder, plus $3.00 shipping to: 


750 3RD Avenue. 
New York NY 10017 
(212) 682-0347 Telex 640055 


КАЛЫ Gn uade mark of United Software of America 
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The Program made famous on National TV! 


APPLE WORLO turns your Apple into a sophisticated graphics 
system capable of creating animated Three-dimensional colar 
Images, projecling them in true perspective on rhe screen, rotale 
them, move them closer, furlher away, and many other exciting and 
imaginative things 


Draws objects with 65,000 points per side. 


А powerful &creen-oriented léxt editor is Included Io facilitate 
mage formation This program was recently featured on Tom 
Snyder's Prime Time Saturday TV Show and 18 now available far 
salg, 


APPLE WORLD'S powerlul editor is so easy to use that children will 
love it You can now "sketch" your dream house, boat, car, or 

lantasy empire. Then view iL as ll would be seenfrom 10,000 feet, or 
you can ZOOM in until the screen is filled with a doorknob, You 
could then go inside and move fram room te room examining 

furniture placement as your screen rotates wilhintheroom Images 
or specific parts of images can easily be saved to disk or printer 


Does all this sound Ilkescrenceticlian? You wont hink soalter you 
have visited Appt World. 


Introductory Price $59.95 


35 page manua! included 


For 48K Apple 1 or Plus with Disk 


By Кеп Germann 
B 


F 


quickest and most powerful access method for serious Apple and Pet 
MULTI-INDEX, functions, as well as increasing processing speed. 
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atures LOGICAL RECORDS (KEYS MAY BE NON-UNIQUE) — 

| Records added to the KRAM liles are immediately 
accessible by any of the defined keys for the file (Automatic 
Upgrade}, 
KRAM 2.0 files are totally compatible with SUPER КААМ 


* MULTIKEY SUPPORT — Allowing simultaneous access to a KRAM 
lile by more than one key field, 
HI-SPEED READ — This feature allows increased 170 speed up 
to 60% faster during processing of SUPER KRAM read 
next, read previous, put and delete requests. 
IMPROVED INDEX ARCHITECTURE — Allowing faster 
index searchers and more efficient disk space utilization. 
INTEGRATED BASIC COMMANDS — Allowing SUPER 
КНАМтм commands to be coded in-line with Basic, providing 
easier usage of KRAM than ever before. 
' USER-SPECIFIABLE BUFFER POOL — Allowing the user ta 
specily how many KARAM files are allowed open at one 
time: will support any number of KRAM files. 


[ | 


Requirements 


Apple & Pet requirements - КААМ 2.0 and SUPER KARAM 

are designed to work with both Apple 11°5, Disk Il, and Corvus 
Systems 10 Megabyte Winchester Disk, and Commodore's 
2040, 3040, and 8050 Disk units. KRAM 2.0 and SUPER KRAM 
require 32K/48K Apple and a least an disk drive. 

ІКНАМ 2.0 requires Integer Basic in НОМ). KRAM and 
SUPER KRAM work on any 40/80 column 16K/32K Pet. 


L 
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SUPER KRAM" Only $175 


BREAKTHROUGHS 


these sophisticated programs designed to meet the stringent needs of individuals and business professionals. 


NEW 3-D SUPER 


ЕС 
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by Раш Lutus 


FOR COMMODORE 16K/32K COMPUTERS 


DATABASE MANAGEMENT SYSTEM — А comprehensive, 
interactive system like those run on mainframes! Six mocules 
comprising 42K o! programming allow you to; create, edit. delete, 
display, print, sort, merge, eic, elc. = dalabases ol up to 10,000 
records Printer routines aulomatically generate reports and labels 
on demand. 60 pages of concise documentation are included 
Requirements - 16-32K PET and 2040 Dual Disk ROS 


әріпта).....2..2............................ COST $125 
OTHER SOFTWARE Stock Analyzer 2... 22.95 
- Mortgage ......,.......-. 14,95 

APPLE COMPUTERS 


Watch colorful butlerflys, birds, fly across your Apple or Atari 
screen with true 3 dimensional perspective. Have rocket ships 
fly out at you in this incredible high speed graphics package. 
3-D БПРЕНОНАРНІС тм is a 6502 machine language program 
that will interface to your Basic or machine language 
programs or games using simple "DOS-like" commands 
Fealures include: 

» Simple image entry through editor 

* Objects up to 256 paints per side 

+ Uses all hi-res colors 

* Allows mixed colored text & 


graphics for prompts and captions 


Space Intruders 


Super Space Wars.......$ 995 ("Best Game of 1979") ,, $18 85 
* Translates on 3 axes States & Capitals ....., . 985 Jjury/Hostagg... TUNE 05 
е individual axis scales Moving Point Kentucky Derby/Roulette 988 
« 21 different commands Average ااا‎ 1995 „леп 1.0./Тапк.......... 895 
* Rotate object by 1.4° to 360° increments at machine speeds Stock Options .-......... 2492 Tunnelvision/Maze Chase 1495 
Finance ...... 2.2... 12.95 Submarine Allack ....... 9.95 
"ue ARM mis Il | mi" Bonds .................. 1295 Battle of Midway ........ 795 
For 481 ppie пог Plus with | | ! Laser Tank Batlle.. ..... 995 
Disk II $39.95 for disk COMMODORE РЕТ su ^ 1495 
А z | Stock Options ........... 2495 Basebal ... ............ 995 
ғ) айтп F Fal Р Financa ....-.-. ....... 1295 Super Бізгігек........... 1495 

ТЕЕ | 
For ATARI 800 with 40K memory Bonda nM 12.95 PET Music Box.......... 2995 


(disk optional) $39.95 for tape 


“Technical Forum 


A Line-Failure 
Indicator 


Hank Olson, РОН 339, Menlo Park CA 94025 


Have you ever come back from work looking forward 
to an evening of home computing, only to find that 
nothing works? The program that was almost debugged 
during previous evenings is gone? 

While nothing short of nonvolatile memory will com- 
pletely solve this problem, the simple line-failure in- 
dicator described here will alert you to problems that oc- 
curred while you were away. А simple glance at the 
three-color display of LEDs (light-emitting diodes) will at 
least let you know what you are in for. The indicators 
light as follows: 


® green: power is on, no recent failures 

* vellow: power has failed and returned 

* red: power has been off for a short time 
® none power has been off for a long time 
N.G = NORMALLY OPEN 

N.C.- NORMALLY CLOSED 
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Ж GREEN 


Having different colored LEDs seems best from а human- 
interface point of view, even though their voltage re- 
quirements differ somewhat. 

The circuit of the line-status indicator is shown in 
figure 1. The basic power supply uses a common 6.3 V 
filament transformer and a bridge rectifier of four 
1N4001 diodes. The primary is controlled by SW1, a 
double-pole switch which prevents the battery from 
discharging when the unit is off. This supply must pro- 
vide the current ta light one LED plus energize a small 
relay coil This represents about 150 ohms, so the RC 
(resistor/capacitor) time constant of the power-supply 
filter is about 0.15 seconds, Therefore, if you return to 
find the yellow indicator on, you will know that there has 
been a line-voltage dropout of 0.3 seconds or longer. 

Looking at figure 1, we see that the green LED is held 
on by SCR1. The SCR gate can only be triggered into 
conduction manually by means of 5W2. Once this push- 
button switch (SW2) is (momentarily) closed, a pulse of 
current enters the gate of the SCR from the 0.1 pF 
capacitor; and the SCR goes into conduction. Since this 
SCR operates on DC, it will stay in conduction until the 
DC supply fails (meaning that there is an AC line 
dropout). 

When the DC supply fails, the relay К1 is de-energized, 
closing the “normally closed” contacts and lighting the 


1N4454 H.C. RELAY CONTACTS 


15011 


Ж RED LEO 


LED, HP 


5082-4550 

SCRI 

2N5060 KoA 
BOTTOM VIEW 
2045050 


Figure 1: Tis power-line-failure indicator uses а silicon-controlled rectifier to detect voltage dropouts. If power should fail for 
more than 0,3 seconds, the SCR ceases to conduct and the green LED is extinguished, while the red LED lights. The red LED remains 
on as long as power is out; its power is drawn from a set of rechargeable batteries. Should power return, the red LED goes out and 


the yellow one is illuminated to indicate this sequence of events, 
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Introducing the new Paper Tiger" 
445 with the most rugged printing 
mechanism ever put in a low-cost 
matrix printer. 

The 445 comes with a reliable ballis- 
tic-type print head and an advanced 
cartridge ribbon that lasts four times 
longer than many cassette or spool 
ribbons. Two separate heavy duty 
motors drive the print head 
and advance the paper. Plus you get 
true tractor paper feed. 

And the new 445 gives you the per- 
formance you expect from the Paper 
Tiger family of printers. You can soft- 
ware-select character sizes, print 
80- and 132-column formats, adjust 
paper width and length, even gen- 
erate six-part business forms. All at 
unidirectional print speeds to 198 
characters per second. 
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Need more stripes? Specify DotPlot", 
a sophisticated raster graphics option. 

If you ve got an Apple**, TRS-80*** 
or other personal computer, get your 
paws on the tough new Paper Tiger" 
445 from IDS. 

The people who invented low-cost 
matrix printing just growled. _ 

Call TOLL FREE 800-258-1386 (in 
New Hampshire, Alaska and Hawaii, 
call 603-673-9100.) 

Or write: 
Integral Data 
Systems, Inc., 
Miltord, New 
Hampshire 
03055. е 


Ti м ӨРЕ... 
e» Data Systems, Inc. 


"Suggested U.S. reta price. 
*""Apple:salirademarkol Apple Computer Inc. 


-— кесі à 


"T"TRS-BU is a trademark of Radio Shack, a division of Талау Corp. 
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WHY CUT? 
WHY STRIP? 
WHYNOT... 


WRAPPING 
TOOL 


e AWG 30 Wire 

а 025° Square Posts 

® Daisy Chain or Point To Point 

e No Stripping or Slitting Required 
JUST WRAP = 

è Built In Cut Off 

® Easy Loading of Wire 

® Available Wire Colors: 

® Blue, White, Red & Yellow 
PATENTED U S.A. 
FOREIGN PATENTS PENDING 


JUST WRAP TOOL WITH ONE 50 FT. ROLL OF WIRE 


"Minimum billings $25.00, add shipping charge 


82 00/Nmw York State residents add applicable tax 


© 


OK Machine & Tool 
Corporation 


3455 Conner St., Bronx, N.Y. 10475 U.S.A. 


Tel. (212) 994-6600 Telex 125091 
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red LED. The 1M4454 serves to disconnect the two-cell 
nickel-cadmium (nicad) battery from U1 during power 
outages, so that the only load on the battery is the LED. 
Use of a relay to actuate the battery-to-LED circuit is the 
best method, because it closes the circuit with nearly zero 
resistance, while consuming no power in the process. The 
two-cell nicad, a General Electric DS25D, is a rather 
small unit made for printed-circuit board mounting and 
thus fits in easily. This tiny battery will light the red LED 
for several hours when fully charged. 

When AC power returns, DC is quickly restored to 
energize K1 and to charge the battery via ІСІ, the 
regulator. IC1 is a voltage regulator, but it also has 
current-limit capability. The 10-ohm resistor between 
pins 1 and 8 of the regulator causes charge current to be 
limited to 20 mA, even if the battery is nearly discharged. 
As the battery charges and its terminal voltage ap- 
proaches the regulated voltage output to which IC1 is set, 
current drops below 20 mA and tapers off in the 
"constant-voltage" charge mode. 

Meanwhile, the SCR remains nonconducting, which 
allows current to flow via the 360-ohm and 10 k-ohm 
resistors to the base of QT, forward-biasing this transistor 
and lighting the yellow LED. Thus the yellow LED in- 
dicates that power has failed and returned. The red LED 
has, of course, been extinguished with the energizing of 
K1. 

The final step in the sequence is when the person who 
uses this line-failure detector notices that the yellow ТЕГ) 
is lit, and resets SW2. This act causes SCR1 to conduct, 
diverting current from the base of (Q1, extinguishing the 
yellow LED and lighting the green LED. 

Since it takes between 1.5 and 1.8 V to light an LED, I 
chose a battery consisiting of two nicad cells in series. 
This gives a battery voltage of 2.4 V, which is adequate 
to light LEDs of all colors, using series dropping resistors. 
Since the battery is charged in series with a 1N4454, the 
voltage-regulator output should be set (by means of the 
5 k-ohm variable resistor) to between +2.9 and +3.1 V. 
This accounts for the series forward-voltage drop in the 
1M4454. Mote that an KCA-CA3085 is used as a 
regulator, Ап LM305H (National Semiconductor) will 
not substitute for this integrated circuit since it's not 
made to regulate below +4.5 V. The older National 
LM300H would work, however. 

КЛ can be any small relay having a coil voltage from 4 
to 8 V DC, with a set of normally closed contacts. The 
series resistor is adjusted to drop the unregulated +8 V 
of the DC supply to the desired voltage of the relay coil. 
In my own case, a small relay (from an old radiosonde 
transmitter) which had a 400-ohm coil and which closed 
reliably on +4 V was used. А 390-ohm resistor was then 
used to drop the +8 V supply to the coil voltage of 
+4 V.m 


` Technical Forum is a feature intended as an interactive 
dialog on the technology of personal computing. The subject | 

| matter 1s open-ended, and the intent is іс foster discussion 

| and communication among readers of BYTE. We ask that all | 
correspondents supply their full names and addresses to be 


printed with their commentaries. We also ask that cor- 
respondents supply their telephone numbers, which will not 
be printed. 


Look what's happened to 
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It’s grown into a complete 
family of quality low cost digital plotters 


In just two short years, The 
НІРІ ОТ has become the most 
popular digital plotter among 
small systems users. With a 
record like that, what can we do 
for an encore? WE'VE IN- 
TRODUCED A COMPLETE LINE 
OF HIPLOTS...with a model 


suited for just about every plot- 


ting application. 

The HIPL@T DMP Series is a 
new family of digital plotters 
with both “standard” and “in- 
telligent" models available with 
surface areas of 812" x 11" (DIN 
A4) and 11" x 17" (DIN A3). For 
the user needing a basic reliable 
plotter, we have the “old stan- 
dard” DMP-2 (BV2" x 11") and the 
"new standard" DMP-5 (11" x 
17"). For those needing a lit- 
tle more capability, there are 
the DMP-3 (B'2" x 11") and 
the DMP-6 (11" x 17")—both 


TM HIPLOT and DMIPL are Trademarks 
Oo! Houston Insirumaent 


Yes, they are UL listed/** 


microprocessor controlled and 
providing easy remote position- 
ing of the X and Y axes (perfect 
for the OEM). For those who 
want this intelligence plus the 
convenience of front panel elec- 
tronic controls, we've provided 
the DMP-4 (8V2" x 11") and tne 
DMP-7 (11" x 17"). 

The "standard" plotters come 
complete with an RS-232-C and 
a parallel interface. The “intel- 
ligent" DMP plotters accept data 
from either an R&232-C or Centronics 
data source. For the "standard" plot- 
ters, software is available from 
our ever expanding "Micrographic 
Users Group." The "intelligent" 
HIPL@Ts use our exclusive 
DM/PL™ language which min- 
inimizes plot software to a 
fraction of that normally as- 


houston instrument 


GRAPHICS DIVISION OF 


BAUSCH S LOMB 


Circle $3 for literature 
Circle 54 ta have representativa call 


sociated wth digital plotting. 
With the new DMP Series, 
high quality digital plotting can 
now be a part of your system, It 
just doesn't make sense to be 
without this valuable tool when 
there is a DMP plotter with the 
plot size, speed and capabilities 
that are exactly tailored to your 
specific needs..and your 
budget. 
Prices for the DMP series 
range from $1,085* to 81,085”, 
For complete information con- 
tact Houston (Instrument, One 
Houston Square, Austin, Texas 
/B/53. (512)837-2820. For rush 
literature requests, outside Texas 
call toll free 1-800-531-5205. For 
technical information ask for 
operator #2. In Europe contact 
Houston Instrument, Rochester- 
laan 6, 8240 Gistel, Belgium. 
Telephone 059/2/-/ 4-45. 


"U.S. suggesled retail prices only, 
""DMP 2, 3 and 4 UL listed 
DMP 5, 6 and ТІЛ listing pending 


Language Control Structures 


for Easy Electronic Visualization 


Control structures are the 
program- flow manipulation features 
of the language that you use to beat 
your computer into submission, 
BASIC's control structures are em- 
bodied in the RUN, GOTO, GOSUB, 
and RETURN keywords and a few 
functions, certainly an impoverished 
set. Highly structured languages like 
Pascal are rigidiy limited to the con- 
trol structure of subroutines. Lowly 
structured approaches like assembly 
language are necessary to implement 


N 
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Dr Thomas DeFanti 
Electronic Visualization Laboratory 
University of Illinois at Chicago Circle 
POB 4348 
Chicago IL 60680 


higher-level languages and real-time 
systems, because the lack of enforced 
structure allows an infinite variety of 
control structures to be used at a cost 
of great human effort. The execution- 
speed gain in using assembly 


language is more due to the efficient 
building of customized tables and 
linked lists than to efficiency in add- 
ing, subtracting, multiplying, and 
dividing numbers. 

Assembler coding is by no means 
"easy : its 


easy. Мое the word 


1b 
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= 
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important because in one sense it 
means "accessible." ln this case, it's 
your access to complex electronic 
visualizations, 


Electronic visualizations are impor- 
tant because producing and 
manipulating images, especially 
animated ones, is a truly multidimen- 
sional task which reflects our real- 
world interactions much more than 
maintaining an accurate laundry list 
or printing payroll checks. Producing 
them demands a lot from software, 


Photos 1a and 1b: Sample output from the GRASS/Image Processor. Photo la was made by Guenther Tetz, and photo 1b by Dan 


Sandin and the author. 
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Orange Micro 


CENTRONICS 737 (A snis 


Word Processing Print Quality 


а 18 x 9 dot matrix: suitable for word 
processing * Underlining = proportional 
spacing = right margin justilicalion a serif 
iypelace а 50/80 CPS = 9%" Pin 
reed/Friction teed + Reverse Platen + 
807132 columns 


CENTRONIC 737-1 


(List £995) асан 


EPSON TX80 


A Reliable, Graphics Printer 


WANN M i 
ШІ ШШ) ін 4 | 
ШШ lı. * 5x dot matrix e 125 CPS * Double wide 
li NE. characters * Dot resolution graphics 8 64 
special graphic characters * 6/8 lines per 
inch * Vertical forms control * Adjustable 
tractors* Heavy duty — Highly reliable 


EPSON ТАВО 


- (List $7055 $Call 


OKIDATA MICROLINE SERIES 


TRS-80 Graphics Compatibility 


* 9 x 7 dot matrix = ВО CPS = 80, 132 
columns — 54 shapes lor charts, graphs & 
diagrams * Double wide characters = Б/В 
ines perinch a Up to З рагі copy * Friction 
& pin feed * 200 M character head warranty 


OKIDATA MICROLINE 80 [Last $600) $599 


BASE 2 


The Hobbyist Printer With The Most Features 


5 i « Graphics * Tractors/Friction Feed « 2K 
р Aw Input Bulfer « Н5-232 Serial, Centronics” 
--- Е Parallel, IEEE-4BB, 20 ma » TRS-BO Cable 


a 


option = 100 CPS • Fast form feed * User 
programmable character ве! * 64, 72, BO, 
B6, 120, 132 Columns/liné a Expanded 
characters « Automatic skip-over-perlora: 
tian = Horizontal & Vertical tabs * Pro- 
grammabie vertica! lina spacing * Intel 
B085 Microprocessor — over 40 software 
commands 


BASE? 800В [List 5699] $649 


TOLL FREE 
(800) 854-8275 
CA, AK, HI (714) 630-3322 


At Orange Micro. we fry fo Ii the righl printer to your application 
Gall our printer specialists for /ree consultation 


"SPECIALIZING IN PRINTERS 
AND CRT'S" 


MALIBU 


The Small Business Printer; 
Letter Quality & Speed. 


^ 10 x 9 dot matrix + Letter quality print, 
Lower case descenders * High speed, 165 
CPS, Bidirectional, Logic seeking е Wide 
carriage, Adjustable lractors to 16" « 
Vertical forms control а Variable line spac- 
ing * User programmable character set = 
DOT RESOLUTION GRAPHICS 


MALIBU 165 


(List 52495) 52195 


Low Cost, High Speed, Wide Carriage 
* Dx 9 dot matrix * Lower case descenders + Wide carriage % 
Adjustable tractors to 16" + 150 CPS, Bidirectional, Logic Seeking 


ANACOM 150 : (List $1350] $1250 


EPSON MX80 


Low-Priced Professional Print Quality 
«9x9 dot matrix « Lower case descenders • BO CPS • Bidirectional, 
Logic seeking Tractor feed * 40, 66, 80, 132 columns per line * 64 
special graphic characters 


EPSON МХ80 4 T {11.151 $645) $Call 


THE SMALL COMPUTER PRINTER by Breni Weston 


This illustrated booklet provides the information you need араш! today s small 
printers. There are many printers available, each with dillerent features and 
capabilities. The Small Computer Printer will quide you in determining which 
printer best lits your applications. A complete feature comparison chart is 
included representing over 40 small printers А printer is a big investment = 
learn all about Them before you Buy one S 79 5 


|, TELEVIDEO CRT'S 
PRICES SLASHED! 

ТУІ 812C 

ТУІ 920С 


Please Call Tall Free 
Prices are toa low to 
advertise 


PRINTERS 
CENTRONICS 730Radio Shack Line Printer Il (Lis! 57951% 628 
OKIDATA MICROLINE 82 & 83 5 Call 
MEC 5530-5 letter qualily. RO. parallel. tractors iList $2970) $ 2599 


PAPER TIGER IDS 444 wigraphics and 2K butter 
PAPER TIGER 105 460 wigrapnics. Э x 9 dol matrix 
QUME 5/45 lypewriter qually 

INTERFACE EQUIPMENT 
APPLE II - BASE 2 parallel araphicsinter'ace board cable .. $ 160 
APPLE Il - EPSON TX80 


parallel graphics interlace board’ cable 5 110 
SSM AIO BOARD Apple Serialiparallel interface 151522545 199 
$ 


(List 5100416 939 
(List $12851$ Сай 
(115152905195 2559 


MICROTRONICS Atari parallel interlace 1 " 69 
АТАН! 650 interlace module. serialiparallel % 199 
TRS-80 CABLES Р м. % Call 


CALL FOR FREE CATALOG 6%. 


| Phone orders WELCOME. Same day Ora no e 3 
Micro 


shipment for VISA, MASTER 
CHARGE, and AMERICAN EX. 
PRESS. Personal checks require 2 
weeks 10 clear. Add 3% flor ship- 
ping and handling. California resi- 
denis add 6%. Manuylacturer’s 
warranty included, Prices subject To 
revision 


3148 E. La Palma, Suite E 
Anaheim, CA 92806 


and making their access easy requires 
paying attention to the provision of 
rich control structures in a language. 

Electronic Visualization is an inten- 
tionally broad term meant to conjure 
thoughts of computer graphics, 
animation, image processing, video 
synthesis, and even advanced word- 
processing, Anyone successfully pro- 
ducing images for communication is 
unlikely to reject a technique for 
reasons of algorithmic purity (as a 
computer scientist might feel forced 
to do). Computer hobbyists use the 
tools at hand, and electronic 
visualization is the means to the end 
and the end product of using these 
tools. Simultaneously, it can be both 
because we are seeing the vast 
increase of real-time imaging systems, 
even in microcomputer-based con- 
figurations; and controlling these 
real-time systems can be as feedback- 
intensive as playing a musical instru- 
ment or driving a racing car, 

Just to unify the concepts so far, 
think about this question: what 
besides the cosmetic packaging 
governs our choice of a musical 
instrument or an automobile? It is a 
combination of capability and user 


А CREATION OF COMPUTER HE ADWARE 


Abl] 
(Wow! Howd All That 
Stuff get In There?) 


A sophisticated, 
self-indexing filing 
system—flexible, 
infinitely useful and easy 
to use, that adapts to 
your needs. 


` Multiple Entries allowed per 
field; For example, a 
bibliographic file can 
associate each work with any 
number of authors. WHATSIT 
allocates file space as 
| needed for each. 


New Data Fields added “оп 
the Пу”: You're not confined 
to a particular "record 
layout" that must be declared 
in advance. Your file evolves 
to fit your needs. 
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The most successful 
approaches to date are 
basically highly 
developed, beautifully 
evolved kluges. 


control, of course having one 
without the other is useless. So why 
are the programming languages cur- 
rently available so impoverished on 
the control-structure side? 

Perhaps it is because computers 
were invented to process payrolls, 
not images. Television, on the other 
hand, is image-oriented and currently 
uses a host of presently emerging real- 
time digital techniques and increas- 
ingly flexible control structures. As a 
matter of fact, just about all the 
television you see these days is 
digitally processed for purposes of 
synchronization, 

Television is a high-speed medium 
conducive to parallel and pipeline 
processing. You are driving television 
rather than generating it. TV cameras 
are on all the time and you, as direc- 


Immediate Response: Even in 
the largest files, WHATSIT 
responds in seconds, thanks 
to pointer linkages and hash 
coding. 


Conversational Dialogue: 
Query and update requests 
may be intermixed in any 
order, without returning to a 
"menu selector." 


NEW 
Apple Il Plus 
WHATSIT at special 
introductory price: 


$95 


(Regular price, $150 
after December 31, 1980). 


WHAT SIT comes ready to run on 
your Apple, Apple I! Plus, AlpaMicro 
NorthStar, or CP/M computer. See 
your dealer for a full 
demonstration...or write or call: 


HARDHAT 


War 


Р.О. Box 14815 * San Francisco, CA 94114 * Tel: (415) 621-2106 
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tor, are fading, switching, adding 
titles and constantly throwing away 
images that you don't want, Control 
is the name of the game. 

The television folk are not about to 
give up rich, real-time control struc- 
tures and the computer folk won't 
give up language. How to get them 
together is the essence of the task at 
hand. 


Getting Computers and Television 
Technology Together 

Looking at the history of control 
structures for computer graphics and 
for television, we see that most 
computer-graphics usage, with the 
obvious and exciting exception of 
video games, is some variety of non- 
real-time plotting. This is where the 
money is and where the language 
development for computer-aided 
design has been focused. No 
manufacturer of equipment for corn- 
puter graphics (excepting the video- 
game people) now depends on anima- 
tion For solvency. Plotting is slow and 
often merely the side output of a large 
FORTRAN finite-element analysis 
program. Visual aesthetics are rarely 
the primary concern, if any concern 
at all. People who use such systems 
are highly skilled and highly paid 
technicians who became that way by 
having to deal with plotting packages 
as a condition of employment. If the 
job were easy, they wouldn't get paid 
so much. 

We are just reaching the point of 
electronically generating and 
manipulating images, in real time, 
under program control. How do we 
design languages to deal with real 
time? Or, more important, why do 
we want such a language, an 
alphanumeric string-oriented 
language, at all? Why not use picture- 
based languages with symbols for 
motions and timing? 


How Can You Control Images 
Easily? 
After about ten years of living with 


| this obvious and nagging question, 


some conclusions became clear, First, 
purist approaches to electronic 
visualization are hopeless. Image con- 
trol employs a hybrid of languages, 
several input devices, picture- 
oriented commands, custom hard- 
ware, and a smattering of idiosyn- 
crasies. The most successful 
approaches to date аге basically 


n MAGIC WAND 


PERFE 


We've been saying it for a few months 
now, and the reviewers seem to agree. 


€ € Until I saw the Magic Wand, if I were allowed to own one and 
only one editor, Word Star* would have been it. . . . My personal 
preference is for Pencil or Magic Wand for text creation. 9 9 
Jerry Pournelle 
On Computing, Summer 1980 


¢ € The basic functions of the Magic Wand editor are as easy to learn 
as those of Electric Peneil*. , . . Magic Wand dominates in the area 
of print formatting.’ 2 Larry Press 
On Computing, Summer 1980 
€ € Of all the word processors I have used (and that includes a dozen 
or more), the Magic Wand is the most versatile. Тһе Wand has 
almost all of the features of other processors, plus many new ones of 
its own. It measures up to even the word-processing software running 


on the largest mainframe computers.) 2 Rod Hallen 
Microcomputing, June 1980 


€ € The Magic Wand is one of the most flexible word processing 
packages available, and should be considered by any potential word 


processing purchaser. 2 2 Glenn A. Hart 
Creative Computing, August 1980 


Available for both the CP/M* and OASIS operating systems 


small business applications, tac. 
3220 Louisiana е Suite 205 e Houston, Texas 77006 е 713-528-3158 
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highly developed, beautifully evolved 
kluges. We know what “purism” in 
coding FORTRAN and BASIC does 
to image production. Purism in 
television technique eliminates com- 
puter graphics as we know it. So how 
about using graphic symbols to save 
the day? 

Using symbols in a menu and some 
sort of manual-selection mechanism 
is an approach taken by many FOR- 
TRAN graphics systems. This limits 
the number of symbols to those 
defined in the menu and there is no 
user-level extensibility in that you 
cannot create new symbols out of 


Formula.... 


"Every tax 
professional...whether he 
is desirous of expanding 
his practice, or just 
better serving his existing 
clientele (or both)...can 
profit from this system.” 


a Complete Syalem... 
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Tax Practitioners / CPAs: 
Successful Tax Professional Reveals 
Effective Practice Development 


Are you satisfied with the growth of your lax practice? 


Successful practice development is a perplexing problem facing all tax professionals 
today. The Field tested MICROTAX professional tax preparation software package 
can provide you wilh an innovative solutian...and al the same time enable you to 
serve your existing clientele in а more professional and limely manner. 


Consider the advantages this state-of-the-arl package can bring to your practice: 


Micra Tax is a versatile and money-saving tool that MO tan professional should be withou! (it's been 


Call or write today for additional information, or your nearest dealer. Problerns that cant wail? 
Сай Don While our VP. of Research and Development, drect, at (213) 668 0238. 


Income Tax Software Specialists 


3600 WILSHIAE BOULEVARD, #1510, LOS ANGELES, CALIFORNIA 90070 » |213) 738-9972 


sequences of old symbols, which 
eliminates the one truly unique 
feature of computers. To state il 
bluntly, you can't program with a 
menu. 

What happens, however, if you do 
find a system that provides for the 
combination of nonalphanumeric 
symbols in meaningful ways? [п an 
extremely advanced case, it should 
look something like Japanese, and 
you might note that the language 
used to program computers in Japan 
is a phonetic alphanumeric transcrip- 
tion of their language. They do not 
program in their extremely beautiful 
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and rich symbol set. Eliminating 
alphanumeric languages is not sucha 
hot idea, except in turnkey systems. 

The second conclusion gestating 
for the past ten years is that complete 
parallelism is necessary for control- 
ling images in meaningful ways. You 
simply must be able to develop 
sequences independently and merge 
them in ways that do not necessitate 
rewriting the programs. Xerox's 
Smalltalk and certain other languages 
have this capability, as do television 
technology and everyday life: making 
this parallelism easily accessible takes 
real care. 

The third conclusion is that a flexi- 
ble priority scheme is needed. Some 
tasks are more important than others, 
just as in real life and computer 
operating systems. It is essential to 
give this capability to the user of an 
electronic visualization system. 

Fourth, providing for user exten- 
sibility at several levels is the only 
way people will easily be able to use a 
system for applications not envi- 
sioned by the designer. 1 will discuss 
this later. 

Fifth, the system must be software- 
fault tolerant. Fault-tolerant hard- 
ware has been a research area of great 
importance to real-time control 
systems, yet language purists still 
think people should solve problems in 
structured, orthodox, algorithmic 
ways. A computer language should 
provide as many paths to a given 
communication as possible, as 
natural languages do, and the kind of 
error handling that a friend would 
offer. Allowing nonstructured, non- 
procedural, "seat-of-the-pants" pro- 
gramming is often the only salvation 
when the final goal is aesthetically 
defined, and is, perhaps, not at all 
clear. It has been called "fuzzy 
programminz," and it's easy to throw 
in the recursive, value-returning, 
clever structured-programming 
capabilities as well, but limiting 
yourself to these latter approaches 
stifles human creativity, problem- 
solving, and sideways thinking. 


Zgrass — А Language for Easy 
Electronic Visualization 

Zgrass is a programming language 
and operating system written in 
assembly language for the 780 
microprocessor by Nola Donato, Jay 
Fenton, and me. Not surprisingly, it 
embodies al] the contrel structures 
mentioned so far in this article and 
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operating systems such 
as MP/M, CP/NET, and 
OASIS. Every product is 
fully tested and burned- 
in, comes with a 1 year 
guarantee, and offers 


DOUBLE DENSITY 
FLOPPY DISK 
CONTROLLER BOARD-— 
controls up to four 5%- 
inch or 8-inch disk drives 
| using IBM soft sectored 
you features not formats. It features 1K 
currently available from “---- „ЖА | of on-board buffering, 
any other source. EM - j ü OBS | DMA controlled data 
= aren XL transfers and the per- 

280 PROCESSOR formance character- 
BOARD — The most — M istics of the superior 
powerful CPU board available today. Outstanding NEC 765 chip. 


features include 4MHz operation, high-speed serial 
and parallel 162 utilizing DMA or programmed B4K BAMK SELECTABLE MEMORY BOARD — 
control, eight vectored priority interrupts, and a Features include VO port addressing for bank 
real time clock. select with 256 switch selectable I/O ports for the 
memory bank addressing. The memory is 
MULTI-USER SERIAL I/O BOARD — For use in configured as four totally independent 16K 
expanded systems requiring up to eight additional software-selectable banks, with each bank 
serial /O ports. Features include: 16 maskable addressable on any 16K boundary. 


“АН products meal the new EEE standards. 


"Attractive Dealer & OEM Prices" 
7 See your nearest computer dealer, or 
contact us for the complete story on 
The 2nd Generation. 


Otte Group 


A Division of MEASUREMENT systems & controls (714) 633-4460 TWX / TELEX: 678 401 TAB ІНІМ 
incorporated 


867 North Main St. / Orange, Calif. 92668 


TIMING FOR 1 
HORIZONTAL 
Қ | | LINE OF VIDEU 
NES |. кы! [E USEC 
б || 


Y PED ш 


100 IRE N 


52.3 + (0,75 = 62.75 USEC 


FI FUR SIDEWAYS 
XLLYUID VIDEO 


has been in development for ten 
years. 

Zgrass started out as GRASS 
(Graphics Symbiosis System), a 
language designed to bring the 
immense complexity of a Digital 
Equipment Corporation PDP-11/45 
and as Vector General 3DR Display 
system within the grasp of artists and 
educators at Ohio State University. It 
has high levels of interaction, 
parallelism, priority, and tree- 
structured manipulations of vector- 
defined objects. Photos from this 
system can be seen in “About the 
Cover... And Some More of the 
Same,” in the October 1977 BYTE, 
page 22. 

GRASS depends on $120,000 of 
equipment to run — rather expensive 
for a single-user system — but it is 
one of the first highly developed non- 
FORTRAN interactive graphics 
systems for use by artists. 

In 1973, Dan Sandin, inventor of 
the Image Processor, brought color 
television usage to our computer 
graphics work at the University of Il- 
linois at Chicago Circle. Dan and I 
developed most of the ideas about 
control structures presented here. 
Photos 1a and 1b show some output 
from the GRASS/Image Processor 
system. 

Generating a complete program- 
ming language with parsers, com- 
pilers, and graphics takes a lot of 
human effort. More than ten person- 
years of programming were devoted 
to GRASS, aided by generous sup- 
port from the National Science Foun- 
dation, National Endowment for the 
Arts, and others. 

GRASS is totally oriented toward 
real-time generation and control of 
images for the simple reason that 
television cannot easily be slowed 
down for long and/or time-lapse ex- 
posures as can be done with film. The 
control structures for GRASS were 
developed ad hoc and became in- 
creasingly idiosyncratic. Nola 
Donato, a postgraduate student of 
mine, decided to teach me how to 
generalize many of the programming- 
language concepts. The result was 
GRASS3, which later became Zgrass. 

In 1977, 1 was led to Jeff 
Frederiksen at Dave Nutting 
Associates, who was developing a 
deluxe home computer for Bally Cor- 


Photos 2a, 2b, and 2c: Sample output from the first Zgrass system, with a resolution of poration using the custom integrated 
160 by 102 pixels, with 2 bits per pixel. Photo 2а was made by Copper Giloth, and circuits they had developed for the 
photos 2b and 2с by Nola Donato. Bally Arcade video game. The pros- 
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You'll be able to do low cost word processing, 
mail list sorting, database management and 

accounting. You can even do software 
= development. 

VIP is perfect for salesmen, real estate 
brokers, insurance agents, small business 
owners and corporate department heads. 

Because at Vector, improving your business isthe 
best way to improve our business. 

For information contact Vector, 31364 Via Colinas, 
Westlake Village, CA 91362. Or call 213/991-2302. 
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Photo X Sample output from a later version of Zgrass, with a resolution of 320 by 204 pixels with 2 bits per pixel. Photo 3 was made 


by Frank Dietrich. 


pect of developing a language for 
fun, one that had user-orientation as 
the benchmark rather than how many 
FOR-NEXT loops you could execute 
per unit time was too good to pass 
up. І was contracted to produce 
Zgrass, and in a year, Nola Donato, 
Jay Fenton (a legendary wizard of 
video games and pinball-machine 
operating systems), and I had 
generated 9000 lines of code. (Much 
of the work was done not in a lab but 
in a cabin in the woods of 
Wisconsin!) Examples of output from 
this system are seen in photos 2a, 2b, 
and 2c. Note that the resolution of 
this first Zgrass machine is 160 by 102 
pixels (ie: picture elements), with 2 
bits per pixel. 

Some confusion arose about 
whether we were producing a hob- 
byist machine or a home computer 
for consumers, so the project was 
suspended. Even now nobody really 
knows what a "consumer computer" 
is supposed to be, 
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From consulting with less en- 
lightened would-be consumer com- 
puter manufacturers, | have perceiv- 
ed that they follow the rather 
negative view of consumerism. (Few 
people reading this article would be 
considered only consumers — | 
assume that BYTE readers are mostly 
hobbyists or professionals. Соп- 
sumerism is based on great market 
penetration, and the big question is: 
"How do you get 90% market 
penetration like color TV?" 

It is also based on consuming, that 
is, wearing out or getting sick of 
hardware and software so you go buy 
more and consume it, The user is 
expected to supply no creativity, just 
assume a passive, susceptible-to- 
entertainment pose — this reminds 
you of television watching, doesn’t it? 
Well, anything requiring creative 
energy is akin to hobbyism. 

Consumer computers do exist in 
the form of video games that you can 
get bored with and buy more — even 
the advertisements invariably cite the 


number of new games to be available 
each month. I don't know how to 
write a programming language that 
wears out, though. User-extensibility 
is planned "nonobsolescence." Zgrass 
is not a consumer language by current 
standards. 

The project is on active status 
again, but this time with a hob- 
byist/professional orientation. We 
believe there are many people who 
want a recordable image-producing 
system for around $3000. The current 
configuration includes: 


® 780 processor with 16 K bytes of 
EPROM and 48 K bytes of pro- 
grammable memory 

© custom graphics integrated circuits 
and floating-point hardware 

€ dual UARTs (universal asyn- 
chronous receiver/transmitters) 
for connection to larger com- 
puters, printers, etc 

e RAG (red, blue, green) monitor for 
best color resolution 
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Please send your >а bri vam catalog. 
(Check which software is of particular interest) 


ГІ C COMPILER. Optimized native code for VAX 11/780, PDP-11, LSI-11, 280, 
8085, 8080. Full C language as defined in Kernighan and Ritchie, with com- 
prehensive portable library. Cross compilers available. Runs under VMS, 

IAS, RSX-HMD, HSX-11M, ASTS/E, RT-11, UNIX, Idris, CDOS, CP/M. From $600 


[] IDRIS OPERATING SYSTEM. System calls and file system identical to 
UNIX V6, including pipelines. Utilities include shell, editor, assembler, 
loader, archiver, compare, copy, grep, etc., plus system utilities for file 
system maintenance. Runs on LSI-1, PDP-11. From $1000. 


[1 PASCAL COMPILER. Optimized native code for VAX 11/780, PDP-11, 
15141, 280, 8085, 8080, Full Pascal lan nguage as defined in Jensen and 
Wirth, with standard library. Includes C compiler and portable library, 
permitting intermixed C and Pascal. Cross compilers available. Runs 
under VMS, IAS, RSX-11D, ASX-11M, RSTS/E, RT-11, UNIX, Idris, CDOS, 
CP/M. From $750. 


(Әле i a trademark of Whilesimths Lid VE. REX 1t, RT-11. ASTIE, WAN, 
UNIX is a trademark of Bell Laboratories. РОР-11, LSI 11 are trademarks of Гигига! 
CPIM is alrademark of Dipial Aesearcn Со. Eduipgmenm Corggralion 
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Whitesmiths, Ltd. 


Software for QrOWDUpS. 
(212) 799-1200 


PO.B. 1132 Ansonia Station, New York, МҰ. 10023 


® alphanumeric terminal (which the 
user provides) 

Ф provision for floppy disks, tablet, 
other [/O (input/output) devices 


Eight Zgrass units in this configura- 
tion have been alive and well and tied 
into the Bell-Laboratory-developed 
UNIX operating system since January 
1980, Although I have only discussed 
software design, І must mention that 
the hardware to test the concepts real- 
ly exists! See photo 3 and note that 
the resolution is now 320 by 204 pix- 
els, with 2 bits used per pixel. 


Details of Zgrass Control 5truc- 
tures 

Programs in Zgrass are called 
macros. Macros are stored as ASCII 
(American Standard Code for Infor- 
mation Interchange) character strings 
and normally contain executable 
Zgrass commands, The fundamental 
unit of execution in Zgrass 15 a com- 
mand, which is either an assignment 
statement or a function call. 

Zgrass does not require declaration 
of variable types (with the exception 
of array dimensioning). The software 
automaticaly «does all conversions 


that make sense based on the context. 
Any argument can be a function call 
whose returned value is converted to 
whatever is needed, if at all possible. 
Literals, indirect references, 
variables, built-in commands, user- 
defined commands, and user-defined 
macros are all handled by the same 
parser, so the syntax is very predict- 
able, The fact that there are no 
restrictions on name length helps to 
produce easily read code. 


User-Level Extensibility 

Extensibility in Zgrass is achieved 
in two major ways. First, you can 
write macros which return values, 
produce graphics, or ask questions; 
or, through string-manipulation 
primitives written by Barb Wilson, 
you can generate other macros, 
Macros use argurnents in exactly the 
same way as system commands, and 
are even named and called like system 
commands. 

To reiterate, macros are simply 
strings of ASCII characters. When a 
macro is called, an MIB (Macro Invo- 
cation Block) is automatically built. It 
gives information on the invoking 
function call, the passed-argument 
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list, and pointers to local variables, 
and provides room for the returned 
value. MIBs form a stack which im- 
plements the subroutining and block 
structuring of the language. When the 
macro returns, the MIB is deleted 
along with the local variables and 
unused literal arguments, if any, and 
control is passed back to the caller. 

If arguments are to be passed to a 
macro, they are read by the normal 
input command, and print statements 
are suppressed as long as there are 
arguments left. If no arguments are 
present or an insufficient number are 
passed, the print statements function 
normally and the macro asks for 
input from the terminal, This allows 
macros to be used whether or not you 
know the arguments wanted, with no 
extra code by the author of the 
macro. 

Macros can also be executed in 
parallel as background jobs. When 
called and suffixed by a ".B", the 
Macro Invocation Block is added to a 
background linked list. After that, 
the macro will run forever (it restarts 
ab the beginning when it tries to 
return) until Control-C or the stop 
command selectively kills it. Photo 2c 
shows two sorting algorithms being 
compared for execution speed in real 
time, a tricky task in most languages, 
easy in Zgrass. 

-The background parallelism is 
achieved by interleaving execution of 
the macro statements. The MIB con- 
tains all relevant context for execu- 
tion, including a pointer to the next 
command to execute, so switching 
MIBs atter each line has been com- 
pleted is simple and gives the func- 
tional parallelism. If there are five 
background macros, each one gets a 
line executed, in turn, round-robin 
fashion. This construct is simple and 
straightforward with no bizarre side- 
effects except that unusually time- 
consuming commands will make the 
parallelism temporally step 
somewhat. Background interleaving 
is easily understood and used even by 
the most naive users. 

Meanwhile, the keyboard is still 
active. When the user types a com- 
mand line, it is executed at a higher 
priority than the background macros. 
If the user initiates a macro at 
keyboard level, it will finish before 
the background macros continue, In 
any event, the keyboard overrides the 
background, again in an obvious, 
predictable way. 
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NEW! 
TI-99/4 Home Computer 


Optional color monitor 


$449 


Main console unit 


$889 


[Includes КЕ modular [бї uke wah any ТАЛ 


Write for a list of extensive 
program modules available— 
everything in games, education, 


and home computer applications. 


USR-1600P Computer 


PASCAL 


With power and speed for 
business, educational, 
and scientific applications. 


W.D. Microengine-based single 
board computer with 64K RAM 


* | megabyte ol Порру disc 

* 2 parallel ports 

* ? serial ports 

• Floppy disc controller with DMA 
e File manager 

е Screen oriented editor 


NEW! 
From Perkin-Elmer 
1250 Super Owl 
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Inteligent CRT 


Incredibly powerfui and flexible 


* 24 fully programmable function keys 
Full screen editing capabilities 
RAM memory for down line loading by 
host computer 
Built-in printer port 
Full polling capabilities 
Detachable keyboard 
Optional Пад! pen 
Much more! 


Perkin-Elmer 
Bantam 550 CRT 


$749 


в Transparent mode 
ә Addressable cursor 
ә Editing functions 

е Upper/lower case 
е Compact 


Perkin-Elmer 650/655 
CRT Page Printer 


100 CPS 
Quiel | 
Compact 

RS232 

Can be added to 
any CRT with our 
interface option. 


$999 
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Penril 300/1200 Modem 


Conner any computer ci ternal to the phone lines 


* 1200 Baud— Bell 712A 
° 300 Baud 

* Originate/Auto answer 
* Full duplex 

* К5232 Е -— 
* | year warranty 


$799 


Direct connection lo Ihe phone ines 
via ВУС standard extension phone yack 


USK-330 Modem 


е 0-300 Baud— Bell 103/113 
* Originate/ Auto answer 

е Hal Full duplex 

е H5232 

* | year warranty 


$339 


Direct connection 10 the phone ines 
via AJC standard extension phone jack 


The Phone-Link 
Acoustic Modem NEW! 


Sleek, low profile 

0-300 Baud 

Originale/Answer modes 
Hall/Full duplex 

Sell-tes! 

R3232— Will work with any RE232 
compuler or terminal 

LED displays of all functions 

1 year warranty 

Al your computer store now! 


DEC LA34 
$969 


& Telerypne 32 plug tempale 
ш Мы character sizes 
* Full width paper 
= Many more [eatures 
Wine for prins sample 


Teletupe Model 43K5R $1049 
Microterm Mime IIA CRT $819 
Microterm ACT УА ......5779 


e Single cabinet design 


The printer designed to give you rapid, rel 
* Includes power supply p à give y n | 


able, hard copy ol your CRT sereen display 


We offer full service, on-site maintenance plans on all equipment. 
Any product may be returned within 10 days for a full refund. 


(312) 346-5650 
(S12) 345-5651 
(312) 733-0497 
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The user may also specify pro- 
grams to run as the result of a clock 
interrupt, When a macro call is suf- 
fixed by a ".F", the Macro Invocation 
Block is chained into a list that is 
polled every 1/60 second. The user 
sets the frequency of execution from 1 
to 32,768 sixtieths of a second. These 
foreground macros execute on a 
higher priority level than the 
keyboard and background macros so 
they will start up just about on time 
(again, delayed only by a time- 
consuming graphics command). 
Foreground macros allow a keyboard 
command to be slipped in during con- 
text switching. 

Zgrass, then, has three effective 
levels of priority with parallelism at 
two of the three levels. Since the 
Macro Invocation Block maintains all 
context information, even recursive 
programming is possible at any level. 

One of the severe problems in 
interpretive, extensible languages like 
Zgrass is the overhead of parsing and 
looking up names in name tables. For 
this reason, Zgrass has a compiler 
which eliminates the overhead and 
dramatically increases speed. All the 
automatic conversions, priority, and 


parallelism continue to work. Com- 
piling does eliminate some of the 
interactive debugging features, so 
you usually debug on the noncom- 
piled version first. 


Zgrass System Extensibility 

Zgrass also allows extensibility at 
the system-command level. А system 
such as this should allow an experi- 
enced programmer to write new com- 
mands in assembler and interface 
them to the system easily, certainly 
without changing the EPROMs 
(erasable, programmable read-only 
memories), A transfer vector in low 
memory and a series of Z80 RST 
(special restart subroutine-call) in- 
structions allow communication with 
about one hundred system routines 
which do parsing, type conversion, 
graphics primitives, and so on. 

Documentation explains what 
these routines do, and anyone with a 
cross assembler (or patience For hand 
assembly) can write new commands 
of which the system has no prior 
knowledge. Such extensibility allows 
virtually infinite variety of specialty 
graphics commands, device drivers, 
and so forth to be written and 


SOFTWARE ENGINEERS 


WE'RE KNOWN BY THE COMPANY WE KEEP. 

Wesconm, Inc. has joined with Rockwell International. This move will strengthen our al- 
ready envious industry standing, We ore seeking bright professionals interested in a 
career at the leading edge af the telecommunications industry 

These positions require o BSEE or BSCS with o minimum of 1-3 years software design 
experience. Expenence in control processing, real time, and/or 8080 ASSEMBLY 


language s considered à plus 
SYSTEMS SOFTWARE 


Provide the design for new call processing features and systems, modular functional 
descriptions and interfaces, software architectural ond data base design. 


OPERATING SYSTEMS SOFTWARE 


Design and develop software that maintains a system that's operated by stored pro- 
gram control. Involvement also includes design опа implementation of administrative 


diagnostic and fault recovery programs, 


SOFTWARE METHODOLOG Y 


Explare and ігійспе software techniques for future switching systems aevelop- 
ment Areas of interest include structured design techniques. high-level languages, 
documentation schemes ond software testing mechanisms 


We offer a competiive salary, generous benefits and the assurance that you |! be in 
good company with an innovative leader in the design, development and manufacture 
of sophisticated telephone equipment and systems. 
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couraged to apply. For mare information, send a letter or resume, or call: 


Dennis Kebrdle 


Wescom, Inc. 

Rockwell International # Rock wel | 
82455. Lemont Rd. International 
Downers Grove, IL 60545 | 


(312) 985-9000, ext. 2349 
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distributed to others on audio tape, 
disk, or aver telephone lines. Terry 
Disz wrote a debugging program used 
as a disk-resident command for set- 
ting break-points, dumping memory 
and registers and so on, This capabili- 
ty is not For everyone, but it's there. 

The maximum size of one of these 
user-written nonresident commands 
is 4 K bytes. Since the typical Zgrass 
machine has 30 K bytes of program- 
mable memory, the amount of poten- 
tial custom code is immense. All 
housekeeping for storage allocation 
and deletion, maintenance of tem- 
porary scratch-pad areas and general 
cleanup is done by system routines, 
You only concentrate on the details, 
obeying a few rules for writing 
position-independent code. 

One further type of extensibility is 
easy Lo get. Zgrass has an extra 
UART which talks to other com- 
puters quite nicely. Larger computers 
can send graphics and character data 
to your Zgrass machine. Zgrass units 
can even talk to one another at up to 
19.2 k bpsl 


Error Handling, Debugging and 
Automated Instruction 

Zgrass was designed from the 
beginning to be a language for writing 
CAI (computer-aided instruction) 
programs. In particular, it was 
designed to be self-teaching to a fairly 
high degree. When Zgrass is used as à 
CAI system, the result of providing 
parallelism, string manipulation, and 
good error handling is that the stu- 
dent always has the power of the 
whole language to explore while the 
author of the CAI programs is also in 
control. 

Since macros are character strings, 
they can be built and executed. You 
can take student input, make it into a 
program (before the student even 
knows how to edit), let parameters be 
changed, show the results, and verify 
certain classes of results both during 
execution and after. The approaches 
we have taken to Zgrass CAI are 
beyond the scope of this article, so I 
will just mention the system features 
which make CAI possible. 

Error-handling routines normally 
generate error-message numbers on 
the terminal. There are abaut sixtv of 
them and they are quite specific. Dur- 
ing regular programming, they are 
used in conjunction with single step- 
ping, variable printing and other 
debugging techniques to identify 
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that multiplies dealer sales. 


без! Karlin 
Director of Systems Development 


"At ADDS, we've just designed a unique computer 
family that multiplies your selling power because it 
expands customers’ computing power. 

“We call it ADDS Multivision-a trio of stacking, 
CP/M®-campatible computers that lets users upgrade 
without any change in their programs. lt works like this: 

“MULTIVISION 1 (top module) is a get-started 
computer with a 5 MHz processor, 64K bytes of RAM 
and mini disk storage capacity of /OOK bytes. It lists 
for $3,785 without terminal. 

"MULTIVISION 2 (top and bottom modules) pro- 
vides БМ or 10M bytes of hard-disk storage. Priced 
thousands less than other hard-disk systems, it lists for 
$7,995 with 5M bytes of disk. 

"MULTIVISION 3 (entire stack) tops off the line, 
giving you a multi-user system with up to 256K bytes 
of RAM that Supports up to four display terminals 
simultaneously. 

“We even offer an ADDS-developed package that 
lets Multivision function as a word processor. 

"Since its introduction at the NCC, thousands 
have inquired where to buy Multivision. Wed like to 
give them your name.” 

For information on dealer opportunities, write: 

5. Eric McErlain, Systems Division, Applied Digital Data 
systems Inc., 100 Marcus Boulevard, Hauppauge, 
N.Y 11787 


CP/M is a registered trademark c! Digila! Research, Inc 


BSeeusat GOMDE x 'BO, Booth 304. 


SOMETHING EXTRA IN EVERY THING WE DO 
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The general purpose microcomputer 
was first introduced as a computer 
for hobbyists and experimenters. 
However, as the industry has grown, 
microcomputers have become 
specialized for personal use or for 
small business use. There is virtually 
no computer for the serious experi- 
menter with one important exception, 
the Ohio Scientific Challenger BP. 


The CBP is unique in that it incor- 
porates the features of state-of-the- 
art personal computers, with the 
memory and disk storage capacity 
of business computers, along with 
the “mainframe” bus architecture 
and open ended expansion capability 
of industrial control computers. 


Personal Computer 
Features 

The СВР DF's specs 
beat all personal 
computers hands 
down. It executes 
instructions two 
to three times 
faster, and 
displays more 
alphabetic 
characters 

on its screen 
than other 


models, It has upper and lower case 
and graphics in 16 colors. The C8P's 
standard VO capabilities are far 
more extensive than any other com- 
puter, with joystick and keypad inter- 
faces, sound output, an 8-bit D/A 
converter, 16 parallel VO lines, 
modem and printer interfaces, AC 
remote control and security monitor 
interfaces and a universal acces- 
sory port that accepts a prom blaster, 
12-bit analog VO module, solderless 
prototyping board and more. 


Ohio Scientific offers a large library 
of personal applications programs, 
including exciting action games 
such as Invaders and Star Trek, 
sports simulations, games of logic 
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Your vehicle for com 
The Challenger SP DF. 


and educational games, personal 
applications such as biorhythms, 
calorie counter, home programs 
such as checking and savings 
account balancers and a home 
budgeter just to name a few. A new 
Plot BASIC makes elaborate anima- 
lions easy, and music composition 
program allows you to play complex 
multi-part music through the com- 
puters DAC. 


At the systems level the machine 
comes standard with OS-65D, an ad- 
vanced disk operating system with 
Microsoft BASIC and an interactive 
Assembler Editor. Optional software 
includes UCSD PASCAL and 
FORTRAN and an Information 
Management System (OS-MDMS). 
Dozens of independent software 
suppliers now also offer personai 
programs for the Сар. 


puter explorations. 


Business Computer Features 

The CBP DF utilizes dua! 8" floppy 
disk drives which store up to eight 
times as much information as per- 
sonal computer mini-floppies, and 
an available double-sided option 
expands capacity to 1.2 megabytes 
of on-line storage. The C8P DF is 
compatible wilh Ohio Scientific's 
business computer software, in- 
cluding OS-65U an advanced oper- 
ating system, and an Information 
Management System (OS-DMS) with 
supplementary inventory, account- 
ing, A/R-A/P, payroll, purchasing, 
estimation, educational grading and 
financial modeling packages. The 
system also supports word process- 
ing (WP-3) and a fully integrated 
small business accounting system 
(QS-AMCAP V1.6). The CEP DF's 
standard modem and printer ports 
accept high-speed matrix printers 
and word-processing printers directly, 


Home Control and 

Industrial Control 

The CBP DF has the most advanced 
home monitoring and control capa- 
bilities ever offered in a computer 
system. It incorporales a real time 
clock and a unique FOREGROUND/ 
BACKGROUND operating system 
which allows the computer to 
function with normal BASIC pro- 
grams, at the same time it is 
monitoring external devices. 
The СЕР DF comes standard 
with an AC remote control 
interface, which 


allows it to control a wide range о! 
AC appliances and lights remotely, 
without wiring, and an interface for 
home security systems which moni- 
tors fire, intrusion, car theft, water 
levels and freezer temperature, all 
without messy wiring. In addition, 
the C8P DF can accept Ohio Scien- 
tific's Votrax voice I/O board and/or 
Ohio Scientific's new universal 
telephone interface (UTI), The tele- 
phone interface connects the com- 
puter to any telephone iine. The 
computer system is able to answer 
calls, initiate calls and communicate 
via touch-tone signals, voice output 
or 300 baud modem signals. It can 
accept and decode touch-tone 
signals, 300 baud modem signals 
and record incoming voice 
messages. These features collec- 
tively give the C&P DF capabilities to 
monilor and control home functions 
with almost human-like capabilities. 


For process control applications, a 
battery back up calendar clock wilh 
automatic computer restart capabili- 
ties is available. Ohio Scientific’s 
Unique accessory ports allow the 
connection of a nearly unlimited 
number of 48 line parallel 1/0 cards 
and 12-bit high speed instrumenta- 
tion quality analog VO modules to 
the computer by inexpensive 16-pin 
ribbon cables. 


Exploring New Frontiers 
Ohio Scientific's vocalizer software 


processes normal BASIC print state- 


ments with conventional spellings 
and speaks them clearly in real-time 


on computers equipped with the UTI 
(CA-15B or CA-14A). This voice out- 
put capability, combined with the 
САР" remote control, remote sens- 
ing, telephone interface capabilities 
and reasonable cost open up new 
frontiers for computer applications. 


Documentation 

The СВР DF is nol a beginner's сот: 
puter and doesn't come with begin- 
ner's documentalion. However, Ohio 
Scientific does offer detailed 
documentation on the computer 
which is meaningful for experts, 
including a Howard Sams produced 
hardware service manual that in- 
ciudes detailed block diagrams, 
schematics, parts placement dia- 
grams and parts lists. Ohio Scientific 
is now also offering fully 
documented Source Code in 
machine readable form for OS-65D, 
the Challenger BP's operating 
system allowing experimenters and 
industrial users to customize the 
system to their specific applications. 


What's Next? 

Ohio Scientific is working on a 
Speech recognizer to complement 
the UTI system, with à several hun- 
dred word vocabulary. The company 
is also developing an 8 megabyte 
low-cost, add-on hard disk for use in 
conjunction with natural language 
parsing to further advance the state- 
of-the-art in smail computers. The 
modular bus architecture of the САР 
assures system owners of being 
able to make use of these new 
developments as they become 
available just as the owner of a 1976 
vintage Challenger can directly plug 
in voice output, the UTI and other 
current state-of-the-art OSI 
products. 


The C&P DF with dual 8" floppies, 
BASIC and two operating syslems 
costs about $3000, only slightly 
more than you would pay for a dual 
mini-floppy equipped personai com- 
puter with only a fraction of the 
capabilities of the LEF. 


For more information and the 
name of the dealer nearest you, 
call 1-800-321-6850 toli free. 


| 


1333 SOUTH CHILLICOTHE ROAD 
AURORA, OH 44202 » [216] 831-5600 
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problems. When teaching, however, 
the CAI program must trap errors. 
These fall into three types: syntax, 
nontermination, and logic. 

To trap syntax errors, you should 
use the ONERROR command which 
transfers the control to a diagnostic 
section of the program that you, as a 
CAI author, will have provided, 
There you can get the error number, 
the erroneous argument, and even the 
entire ASCII text of the line in error 
with the GETERROR command, You 
can then explain the problem to the 
user in whatever level of detail you 
wish, 

Indefinite loops are caught with the 
LOOPMAX command which sets a 
limit to the number of control 
transfers (е: skips and СОТО»). 
Once the limit is exceeded, an error is 
generated and trapped as explained 


Glossary 


Color: The 256 colors available in 
Zgrass fonn an abbreviated 
spectrum, You can get four 
colors on the screen at any one 
time, The default colors are 
white, red, green, and blue. 
They are also known as color 0, 
color 1, color 2, and color 3. 
The values are stored in $10, 
SLI, 612, and $13 unless you 
modify $HB to use the right-side 
colors 8К0, $K1, 8К2, and $R3. 

Color Map: The color map is the 
way Zgrass translates color 0 
thru color 3 to the 256 available 
colors. The hardware looks at 
the. values of $LO thru $L3 
before it writes a pixel to the 
screen. If it is wriling a б, it uses 
the color stored in $10; if it is 
writing a 1, it uses the color 
stored in $11, and so on. To 
change the color map so 1 refers 
to yellow instead of red, set SLI 
to 127. There are actually two 
color maps, the $Ls and the $Rs. 
You get to the $Rs by setting 
SHB. 

Color Option: The possible values 
for color option are 0 thru 15. 
You may need to study your 
truth tables for inclusive-OR 
and exclusive-OR (XOR) logical 
operations to really understand 
what's going on. The following 
is functionally true, however: 
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earlier. So, you can catch nonter- 
minating programs or be very 
meticulous and require efficiency 
from advanced students by lowering 
the LOOPMAX appropriately. 

Logic errors are trickier and the 
general case is impossible. However, 
if you choose suitable problems to 
solve, you can do some very nice 
verification. For graphic tasks, the 
CMPARA command can check a stu- 
dent's building of an image against a 
prototype. The CAI author can tell if 
the student's image is a proper subset 
of the prototype and let it continue. 
Once a stray pixel is written, 
CMPARA returns a value of —2 
which means the image is "mixed up,” 
and vou inform the student im- 
mediately. This approach clearly fails 
short of genuine artificial intelligence, 
but it is nevertheless quite useful. 


Color 


Option Meaning 

Ü replace with color 0 
(white) 

I replace with color 1 (red) 

2 replace with color 2 
(green) 

3 replace with color 3 
(blue) 

4 don't draw (actually ХОК 
with 00) 

5 ХОК screen with color 1 
(01 binary) 

б ХОК screen with color 2 

(10 binary) 

7 XOR screen with color 3 
(11 binary) 

8 change red to white, blue 
to green (clear bit 0) 

9 change green to white, 


blue to red (clear bit 1) 

10 OR with 01 (if red or 
white, stay red; if blue or 
green, stay blue) 

11 OR with 10 (if green or 
white, stay green: if red 
or blue, stay blue) 

12 replace with red only if 
white were there 


13 replace with green only if 
white or red were there 
I4 increment the color there 


by 1 (white to red, red to 
green, green to blue, and 
blue to white) 

15 decrement the color there 
by 1 (white to blue, red 
to white, green to red, 
and blue to green) 


Several classes at the University of 
Illinois at Chicago Circle have been 
taught with great success using a 


GRASS-coded prototype (called 
GAIN, by Tom Towle). 
Conclusions 

Zgrass is а language/system 


designed to provide easy access to 
computer graphics and, in general, to 
computing. It has sophisticated real- 
time structures and control capabili- 
ty, and it's friendly, extensible, and 
fun. The language is more efficient 
than BASIC, more user-oriented than 
FORTRAN or Pascal, and it has the 
kind of language-control structures 
that will help you create your mind's 
fantastic visualizations on your video 
screen with more ease than ever 
before. 8 


Macro: À string that is supposed to 
contain legal Zgrass commands. 
Most programming languages 
call such things "programs" or 
“subroutines,” but we call them 
macros. Macros are effectively 
user-defined commands. 
Macros can behave just like 
commands in the sense that you 
can pass arguments to macros 
with the INPUT command and 
return values with the RETURN 
command, You define a macro 
just like you define a string, 
with an assignment to a name or 
by using EDIT. 

String: А collection of characters 
(ie: numbers, letters, punctua- 
tion) delimited (ie: enclosed) by 
single or double quotes or 
balanced (ie: enclosed) by 
brackets or braces. If you have 
lo use a string delimiter in a 
string, make sure that it is 
delimited by a different string 
delimiter or things will get very 
confused. Most likely it will 
consider the rest of your macro 
as part of the string, Examples: 


"THIS 15 А LONGER STRING" 
"PRINT A*B*C 

SKIP —1 THIS STRING 
COULD BE А MACRO TOO" 
[THIS 15 HOW TO PUT A 
QUOTE IN A STRING: 877) 
(1234) 

[i 
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SuperSoft First in Software Technology 


ENHANCED ‘TINY’ PASCAL 
We still call it ‘Tiny’ but it's bigger and better than ever! This IS 


the Famous Chung/Yuen ‘Tiny’ Pascal with more features includ- 


ing recursive procedures/functions & disk 1/0. 

Tiny Pascal is fast. Programs execute up to ten times faster 
than similar BASIC programs. 

SOURCE TOO! We still distribute source, in ‘Tiny’ Pascal, on 
each discette sold. You can even recompile the compiler, add 
features or just gain insight into compiler construction. 

‘Tiny’ Pascal is perfect for writing text processors, real time 
control systems, virtually any application which requires high 
speed, Requires: 36K CP/M. Supplied with complete user manual 
and source on discette: $85,00 Manual alone $10.00 


StackWork's FORTH 

A full, extended FORTH interpreter/compiler produces COMPACT, 
ROMABLE code. As fast as compiled FORTRAN, as easy to use 
as interactive BASIC. 

SELF COMPILING: Includes every line of source code necessary 
to recompile itself. 

EXTENSIBLE: Adds functions at will. 

ZBOgr80B0 ASSEMBLER included 

Single license, OEM licensing available 

Please specify CPU type: 780 or 8080 

Requires:32K CP/M. 

supplied with extensive user manual and tutorial: $150.00 
Documentation alone: $25.00 


Protect your software investment by buying source! Prevent obsolescence, create custom versions, 


Or use our systems as sources for library functions, 


The source code for all our programs, including the ones on this page, is available from us, either 
at additional cost, or if noted, included in the price. The programs on this page are distributed with 


machine readable source at пй additional cost. 


SUPERSOFT 


Your Source for 


SOURCE 


TFS — Text Formatting System 

An extremely powerful formatter. More than 50 commands. Supports 
all major features including: 

- left & right margin justification = user defined macros 
dynamic insertion from disk file + underlining and backspace 
TFS lets you make multiple copies of any text, For example: 
Personalized form letters complete with name & address & other 
insertions from a disk file. Text is not limited to the size of RAM 
making TFS perfect for reports or any big job, 

Text is entered using CP/M standard editor or most any CP/M 
compatible editor. TFS will link completely with Super-M-List 
making personalized form letters easy. 

Requires: 24K CP/M 

Source to TFS in 8080 assembler (can be assembled using 
standard CP/M assembler) plus user manual: $250.00. 

Object code only with user manual: $85.00 

Manual alone: $20.00 


TERM 

A complete mtercommunications package for linking your computer 

(0 other computers. Link either to other CP/M computers or to 

large timesharing systems. TERM is comparable to other systems 

put costs less, delivers more and source is provided on discette! 
Wilh TERM you can send and receive ASCII and Hex files 

(CDM too, with included conversion program) with any other 

CP/M computer which has TERM or compatible package. Allows 

real time communication between users on separate systems as 

well as acting as timesharing terminal. 

“ Engage/disengage printer ” send files 

» error checking and auto retry “ receive files 

“ terminal mode for timesharing between systems 

= conversational mode 


Requires: 32K CP/M. 
Supplied with user manual and 6080 source code: $710.00 
Manual alone: $15.00 


CP/M Formats: 8" soft sectored, 5" Northstar, 
5" Micropolis Mod Il, Vector MZ 


“CP/M REGISTERED TRADEMARK DIGITAL RESEARCH 


SUPERSOFT ASSOCIATES · PO.BOX1628- CHAMPAIGN, IL 61820 
(217) 359-2112 
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INTRODUCING 
DATEBOOK” 


THE NEW OFFICE 
APPOINTMENT CALENDAR 
PROGRAM 


DATEBOOK™ helps manage time just like û com- 
mon office appointment book, but with the speed 
and accuracy of а computer. DATEBOOK™ elim- 
inates the scribbles, erasures, and hustation of 
searching through the book for a specific opening. 


DATEBOOK™ is ideal for Doctors, Dentists, Law- 
vars, Salesman, Repairmen, or in апу situahon where 
time management is critical to office efficiency. Its 
menu display and one-key options make DATE. 
BOOK™ one of the easiest programs to leam and 
use. 


DATEBOOK™ features include: 


e Appointment scheduling, cancelling, modify- 
ing and rescheduling. 


е Aulemabcally searches for openings according 
to ime of дау, day of week, and week of year. 


€ Displays all scheduled appointments for a 
specilied person. 


& Lists day's schedule (Screen or hard copy). 


e Can be customized lo accommodate any 
workday/hours schedule. 


DATEBOOK™ is written in PASCAL and is avail- 
able to run on CP/M as well as UCSD PASCAL 


aystems. 
(415) 455-4034 


only $295 


M UN Й Dealer discounts available 
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bug free 


1492 Windsor Way, Livermore, CA 94550 
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300k Reviews 


Applied Mathematical 
Physics With 
Programmable Pocket 
Calculators 


by Kobert M Eisberg 
McGraw-Hill Book Com- 
pany, New York NY, 
1976 

176 pages, softcover 
89,95 


This book by Professor 
Eisberg of the University of 
California, Santa Barbara is 
interesting on three counts. 
First, it introduces the reader 
to numerical methods for 
differentiation, integration, 
and solution of differential 
equations, Second, these 
methods are applied to the 
general problems of 
mathematical physics, start- 
ing with the motion of an 
oscillator and finishing with 
Schrodinger's equation. 
Third, the programs for the 
solution of the equations in 
these fields are given for the 
Hewlett-Packard HP-25 and 
the Texas Instruments 5R-56 
calculators. 

A reader's first reaction 
might be that the programs 
apply only to the solution of 
the problems of 
mathematical physics. 
However, the mathematical 
procedures that were aimed 
at these calculators may also 
be applied to any computer, 
Furthermore, the problems 
are in the Held of physics, 
but the methods of solution 
of these problems should be 
of interest to the general 
reader. 

This book discusses the 
derivative and methods of 
obtaining it, followed by 
programs and examples. 
Problems for testing the pro- 
gram are also given. Pro- 
cedures for integration and 
summation are introduced 
with the appropriate рго- 
grams and examples for 
solution. 

The numerical procedure 
for the solution of second- 


order differential equations 
is developed without the 
great depth required for 
mathematical development. 
These equations are given 
for both undamped and 
damped motion, as well as 
the driven oscillator. The 
program development and 
the resuits obtained are in- 
teresting. 

The harmonic oscillator 
section is followed by the 
coupled oscillator. The ex- 
amples Юг the coupled 
oscillators and their motion 
are interesting not only for 
the study of the mation of 
such systems, but also for 
the salution of the 
simultaneous equations in- 
volved. 

The concept of central 
force motion is introduced, 
including orbital path deter- 
mination. This section con- 
cludes with alpha particle 
scatter due to repulsive 
forces. A “random” number 
generator program is in- 
troduced and applied to 
problems of entropy, or 
run-down evaluation. 

Finally, Schródinger's 
time-independent equation 15 
introduced and evaluated, 
and programs are given for 
the harmonic oscillator and 
the potential well. 

This is an admirable little 
book on mathematics ap- 
plied to physics and the pro- 
gramming of such material 
for the HP-25 and SK-56 
programmable calculators. it 
is also of great interest to 
the computer programmer 
because of the procedures 
discussed, which are adap- 
table to the computer. 


WB Agocs 

Department of Physical 
Sciences 

Kutztown 5tate College 
Kutztown PA 19530 


The Little LISPer 


by Daniel P Friedman 
5cience Kesearch 
Associates Inc 


Palo Alto СА, 1974 


WE CIS кол. 


М?“ you сап use a microcomputer for 


sophisticated business applications 
. because now there's CIS COBOL. 
Micro Focus developed this COBOL so 
your microcomputer can run the same 
programs as a minicomputer or a 
mainframe. 
CIS COBOL is Micro Focus Compact, 
[nteractive, Standard COBOL which 
offers the advantages of COBOL... 


powerful data structure features, English- 


like language, existing programmer 
expertise... to provide vou with a full 
commercial language. You wont be 
restricted by size either: a ВАК byte 
microcomputer will compile up to 5000 
lines of COBOL, more if the program's 
split mto dynamically loaded modules. 


Choose a Compact Compiler. 


The Compact compiler runs on 32K byte 


microcomputer systems. Its powerful 


subset includes full support for random, 


indexed and sequential files. 


Or choose the 

Standard Compiler. 

The Standard CIS COBOL compiler 
requires a minimum 48K of user RAM, 
A super-set of the Compact compiler, 
implementing ANSI 74 COBOL to 
Federal Low-intermediate Level. 


The same CI5 COBOL 
extensions for conversational 
working, screen control, interactive" ч 
debugging, and special peripheral sup- 
port are in both compilers. Апа there are 
more reasons to consider CIS COBOL: 

* [t conforms fully to the ANSI 74 stand- 
ard, so programs are portable upwards 
and downwards to minis or mainframes. 
* [ts interactive features enable main- 
frame programmers to get results fast... 


working on inexpensive microcomputers. 


Forms 

The FORMS utility lets you build a 
screen layout online at the CRT. Then 
it automatically generates COBOL 
record descriptions for inclusion in your 
program. 


Forms-2 

A superset of FORMS, it eliminates the 
need to write simple data entry and 
inquiry programs, because the programs 
can be automatically generated from 
screen definitions. 


Environment 
CIS COBOL products run on the 8080 


or 280 microprocessors under the СРАМ" 


operating system, and on the 151-11 

or PDP-11 processors under КТ-П. 
Thev are distributed in a variety of disk 
formats and come with a utility thal 
enables you to use any make of CRT. 


OEMs 
Intel has adopted CIS COBOL and offers 
it {as 1CIS-COBOL!} for thew [ntellec and 


A / 
P Inteilec Il systems. Ideal 
| aM for OEM's or private label, 
£^ CIS COBOL was developed 


entirely by Micro Focus. Send‏ ف 


inquiries for CIS COBOL object packs 
and application vendor terms to MICRO 
FOCUS or its licensed distributors. 
Distributor terms also available from 
MICRO FOCUS. 


gue ا ا‎ €——À ee ee КЕШИР — КЕР 
І Send me more information for: att | 


L] Single Copy Users "mam 
О Reseller and Distributor Licensing | 


City/State 

[ dip Phone 

| Computer Madel 
Version of DOS 


! 

1 

i e go 

| f |) 1 MICRO FOCUS" 
| 

| 


Micra Focus Inc. = 1601 Civic Center Drive = 
Santa Clara «CA 95050 + Tek (408) 884-696] = 
Telex: 171-135 MISSION SNTA 

UK. Office = 58 Acacia Road = St. Johns Wood * 
анъана SVS GAG + Tek 01 722 8843 * Telex: 
| 228535 MICROF G 
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58 pages, softcover 
93,95 


It might seem a little odd 
to review a six-year-old 
book, but there is a good 
reason for it in this case: 
LISP has only recently 
become available for 
microcomputers, John Alien 
(guest editor of the August 
1979 BYTE special issue on 
LISP) has promised that his 
LISP Company will unveil a 
Full line of LISP systems. It 
will start with a 280 version 
and proceed to much more 
capable LISPs for the new 
16-bit microprocessors. 
Also, LISP interpreters from 
other sources exist for 280, 
6800, and AM-100 pro- 
CÉSSOFS, 

The next question is how 
does one learn LISP? 
Reference manuals give too 
much detail and not enough 
feel for the language. Most 
introductory material gives 
too little detail and not 
enough feel for the 
language, and nearly all 
books on LISP make the 
mistake of telling the student 
what LISP functions are and 
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what they do instead of how 
to use them. There is an 
alternative to all this. One 
can obtain The Little 
LiSPer, study it for a short 
time, and come away with a 
firm grasp of the essentials 
of LISP. This grasp is suffi- 
cient to make sense out of 
the rest of the material con- 
cerning LISP and LISP-based 
systems that one might en- 
counter. 

The Little LISPer was 
originally written to provide 
a two-week course for non- 
programmers. is one of the 
best introductions to any 
language that І have ever 
read. | went straight through 
it the day 1 got it, The se- 
quence of topics (interleav- 
ing Functions, data struc- 
tures, programming prin- 
ciples, recursive program- 
ming techniques) is laid out 
with a deft touch that has 
the student progressing 
much faster than he realizes. 
This organization of the 
material allows the reader to 
build up a sophisticated 
sense of the patterns in- 
herent in LISP structures 
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almost without noticing. 

Other features that con- 
tribute to the relaxed, but 
speedy, progress of the stu- 
dent are the organization of 
the entire text into carefully 
constructed sets of questions 
and answers and the light 
humorous touch of the ex- 
amples. 

LISP operates on list 
structures, and most of the 
data used in the book are 
lists of foods. One of the 
problems for the reader is to 
determine the list that results 
from inserting the atom 
ROAST after the atom 
CHUCK in a list beginning: 


(HOW (MUCH WOOD). . , 


Unfortunately the text 
breaks off tao soon, leaving 
the reader with a clear sense 
of things he was just about 
ready to do, but will have 
to find out about elsewhere. 
In any case, the author 
says the reader is "better 
prepared than he realizes" to 
learn the details of a full 
LISP system and many more 
advanced programming 
techniques. [t is only 
necessary to become familiar 
with the Full range of 
features of a complete LISP 
system before diving into 
the world of artificial in- 
telligence and numerous 
other fields. 

LISP is a realization and 
extension {in notation, not 
computing power) of 
Church's lambda calculus, 
one of the most powerful 
mathematical tools in ex- 
istence. It is generally con- 
sidered a rernarkable 
achievement to teach a 
powerful mathematical 
technique to nonmathemati- 
cians. As far as | am con- 
cerned, though, this kind of 
teaching should be normal, 
and the usual “math is hard 
and you're too dumb to 
learn it" approach should be 
thrown away. The fact is 
that most people are not too 
dumb te learn mathematics 
of whatever sort, but few 
people are clever enough to 
learn improperly presented 
mathematics, It seems that 
even fewer are clever 
enough to present it well. ] 
am delighted to have an op- 
portunitv to point out an in- 


stance of top-quality text- 
book writing and to offer 
my congratulations to 
Daniel Friedman. 


Mokurai Cherlin 

APL Business Consultants [nc 
POB 1131 

Мі Shasta СА 96067 


Mathematical Elements 
for Computer Graphics 


by David Rogers and 
] Alan Adams 
McGraw-Hill Book 
Company, New York 
NY, 1976 

Softcover, 239 pages 
$12.95 


One of the ironies of com- 
puter graphics is that it is 
the aspect of computer use 
that most attracts people 
who do not like mathe- 
matics, while it is one of the 
few fields of computing 
(contrary to popular belief) 
that require mathematics, 
Mathematical Elements for 
Computer Grapics is a good 
sourcebook of the mathe- 
matics, the formulae, and 
the algorithms required to 
implement graphics packages 
and applications on corn- 
puters of any size. It is 
especially well suited to 
personal-computer use, since 
all of the algorithms are 
presented in BASIC. 

Rogers and Adams assume 
several things about the 
reader, First, they assurne 
that the reader is writing, or 
wants to write, software for 
a line-drawing display (such 
as those produced by Tek- 
tronix). If you have a 
television-technology display 
(like most small-computer 
users), you will need to 
devise the software to make 
it draw lines, They also 
assume that the reader has a 
substantial background in 
mathematics, Unfortunately 
for this subject, a substantial 
mathematical background 
means three terms of 
college-level calculus pius 
matrix algebra. Also, the 
algorithms are presented in 
Dartmouth BASIC, which 
requires a fair amount of 
conversion before it will 


Circle 58 on Inquiry card, al 


When It Comes 
To Add-on Memory... 


LOBO 
Has It All. 


LOBO DRIVES manufactures a full line of S-100 
computer compatible disk drives. All drives are 
soltware compatible with most 5-100 disk operating 
systems and applications software programs. Only 
LOBO DRIVES offers you the variety and choice ol 
lioppy and fixed disk drives. Choose from 5% and 
B-inch floppies, 5¥ and B-inch Winchester technology 
fixed disk drives, and several Floppy/Fixed disk 
combinations. Each LOBO DRIVES system is 
ihoroughly tested and burned-in and has the famous 
LOBO DRIVES One Year, 100% Parts/Labor 


Warranty. 
MODEL 400 5'4-INCH FLOPPY MODEL 1850 DUAL | MODEL 950 DUAL 
DISK MEMORY SYSTEM FLOPPY/FIXED DISK MEMORY FLOPPY/FIXED DISK MEMORY 
SYSTEM SYSTEM 
A high-speed (298) Msec Access), high- 
reliability (8000 hrs MTBF), low-cost floppy No more worries abou! back-up. LOBO All the advantages of Winchester 


disk memory system. It is available in both technology fixed disk memory: large 


capacity (6.38 MBytes), high speed (170 


DRIVES has combined the latest state-of- 


soft and hard seclor formats, and a choice 
of single or double density configurations. 
* Upto 220 KBytes Capacity 
* Single/Double Density 
* Soli Sector Formal 
* Complete Software Compatibility 


MODEL 800/850 DUAL FLOPPY 


DISK DRIVE MEMORY SYSTEM 


LOBO DRIVES offers you a choice of 
single-sided, single or double density 
(Model BOO) or double-sided, single or 
double density (Model! 850) dual 8-inch 
memory subsystems, Each system comes 
complete with chassis and power supply, 
cables, controller and interface. 

e Compatible with Most 5-100 DOS 

Systems 
* Upto 32 MByte Capacity 


the-art Winchester technology with the pro- 
ven reliability and dependability of ils Model 
850 8-inch floppy disk drive to bring you the 
ultimate in mernory expansion for your 
5-100 computer. The Model 1850 is the 
ideal memory system for small business 
and word processing applications. 

5 or 10 MByte Fixed Disk Capacity 
1.6 MByte Floppy Disk Capacity 
Software Compatibility 

Sealed Environment 

Winchester Reliability 

70 Msec Average Access Time 


Msec avg access lime), and extended 
reliability, combined with the convenience 
of a built-in floppy disk back-up іп one 
cabinet. Only LOBO сап bring you the 
storage capacity of 16 mini-floppies а! a 
fraction of the price. 
е The Storage Capacity ol 16 Mini- 
Floppies 
е Built-in Back-up 
170 Msec Access (Avg) 
software Compatibility 


See your nearest dealer, call, or write for the complete LOBO DRIVES story... 
find out just how competitively priced a quality drive can be. 


INTERNATION AL 


935 Camino Del Sur 
Goleta, California 93017 
(B05) 685-4546 

Telex: 658 482 


- work in Microsoft BASIC or 
BASIC-E. 

For those of you who 
have not vet been scared 
off, you will learn 
algorithms and techniques 
for: scaling, rotation, curve 
representation, three- 
dimensional displays, three- 
dimensional transformation, 
and surface description and 
display. Of course, І am 
only summarizing; Rogers 
and Adams break these 
topics down into 65 sec- 
tions, plus algorithms. 

So why buy (or borrow) 
this book 1 If you want a 
text to teach yourself com- 
puter graphics, this is the 
wrong book. It will not 
really tell you how to put all 
of the algorithms together 
into a usable package or ap- 
plication. But, if you 
already know something 
about computer graphics 
and need a reference to give 
or compare formulae and 
algorithms, then this is 
definitely the right book. A 
caveat is in order: I have 
not checked any of the 
algorithms or programs for 
typographical accuracy. 
Which is to say, it's a good 
reference, but not a good 
text, E 


lohn А Lehman 
716 Hutchins #2 
Ann Arbor M] 48103 


SIMPLY 
BEAUTIFUL. 


3 
CF&A furniture looks terrific. But beauty is more than skin deep. BYTES Bugs 
That's why our line of desks, stands, and enclosures also fea- 
tures rugged construction, low cost, and quick delivery. In a 
wide range of sizes and configurations. With accessories to  -—-———— ——— 
meet your individual requirements.With a smile and athank you. Duplicated NAND Gate 


Call CF&A. We make it simple. We make it beautiful. A drafting error marred 
Steve Ciarcia's article "A 
Build-It- Yourself Modem for 
Under $50" (August 1980 
BYTE, page 22). The pin 


| numbers for a section of an 
F cA integrated circuit were incor- 
rectly marked, duplicating 
the numbers for a different 
section. 


In figure 1b on page 28, 
Computer Furniture and 254 oe рак Rode % 
Accessories, Inc. моию пече пап Мө зри 3n- 


dicated as being on pins 8 


Gardena, CA 90249 10. The pin numbers for 
(213) 327-7710 ICAd are correct as shown. Ш 
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Very sharp printout 


at very low payout 
ELT ГТ = 


tag ign 
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The Heath H-14 Printer gives vou high-periormance 
features at one of the lowest prices anywhere... 


® 5x7 dot matrix and high quality impact printhead 
give vau clear, easy-to-read images 

® Standard 96-character ASCII set, UPPER and lower case 

e Operator or software-selectable line widths; 132, 96, 
or 80 characters 

е Compatibility with any computer having R5-232C or 
20 mA current loop serial interface, with handshaking 

e Sprocket paper feed, with adjustable spacing, to keep 
paper moving smoothlv 

® Sustainable print speed approximately 30 characters 
per second 

e "Paper jammed’ and "paper out" signals to prevent 
loss of data 

® Selectable baud rates from 110 to 4800 

è Convenience of standard fan-fold paper, 2.5 to 9.5 
inches wide 

e Chrome wire rack to keep paper neat 


Visit your Heathkit 

Service Center 

H-14 Printers are on display 

ai ihe 61 Heathkit Electronic 

Centers throughout the U.S. 

and Canada. See your telephone 

white pages for the location 

nearest you. 

in the US. Heathkit Electronic 

Centers are units of Veritechnology 

Electronics Corporation. 

"In kit form, FOR Benton Harbor MI. Also available 
completely assembled al $395.00. FOR Benton Harbor, 
Prices subject lo change without попсе, 
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The Н-145 remarkable price includes connecting cables, 
paper rack, paper, and ribbon — so you're all ready to 
run. And service for the H-14 is available at 61 Heathkit 
Electronic Centers in the U.S. or Canada. 

Check out the microprocessor-based H-14 Printer today, 
in kit form or factory assembled. You'll find complete 
details in the newest, FREE Heathkit Catalog. Send for 
vours today, or pick one up at the nearest Heathkit 
Electronic Center. Dealer inquiries on assembled 


units are invited, too. 
Heath 


Computer Systems 


Complete service, so you're 
never lefi out in the cold 


| Send ior 

FREE Catalog 
- 

О Write to: Heath Company, 

hy Dept. 334-716 

Benton Harbor, MI 49022 


CP-181 


Intertec 
Super Brain 
Computer Terminal 


ONLY 5429 2. 


Lear Siegler 
ADM 3A 
ADM 3A+ 


| Texas Instruments 
810 Multi Copy 
Impact Printer 


Soroc 
Technology | 
? IQ 120 ^ 

Жы 10 140 


b. DECwriter IV 
LA34 


Microline 80 


Northstar 
Horizon |! 
Horizon || Quad 


Many ol our prices are teo low fo advertise! 
PLEASE GALL OR WRITE 


We carry a full line of: ADDS, QUME, TELETYPE, 
CROMEMCO, FLORIDA DATA SYSTEMS, SCOTCH, 
MAXELL, VERBATIM, ALPHA-MICRO, ATARI, 


INTEGRAL DATA, LIVERMORE COUPLERS, 
HAZELTINE, TEXAS INSTRUMENTS, 
DIGITAL MICRO SYSTEMS and others. 


A № КІРІ ЕЕ 
т ENTERPRISES, INC 
Ul THE COMPUTER PEOPLE 


PHONE GRADERS CALL 
New York 212/468. 7067 
Los Angeles 213/028-1808 

Chicago 312/641-9010 

Dallas 244/742-5090 


193-75 Jamaica Ave 
|ы миса New York 13423 
TWX 710-582-5886 


The following i is a list n books гесе! Im at BYTE Publications ДЖ 
| ing thts past month. Although the list is not meant to be exhaustive, 
| its purpose isto acquaint BYTE readers with recently published titles 

in computer science and related fields. We regret that we cannot 
review or comment on all the books we receive; instead, this list is 
meant to be a monthly acknowledgement of these books and the 


publishers who sent them. 


Bit-Slice Microprocessor 
Design, Jim Brick and John 
Mick; McGraw-Hill Book 
Company, New York NY 
1980; 734 by 944 inches (20 
by 24.5 cm), 398 pages, 
hardcover, ISBN 
0-07-041781-4, $18.50. 

Computer Peripherals for 
Minicomputers, Micro- 
processors, and Personal 
Computers, C Louis 
Hohenstein; McGraw-Hill 
Book Company, New York 
NY 1980; 6 by 9 inches (15.5 
by 23 cm), 312 pages, hard- 
cover, ISBM 0-07-029451-8, 
$19.50. 

Early British Computers, 
Simon Lavington; Digital 
Press, Bedford МА 1980: 
534 by 8!4 inches (15 by 21 
cm), 130 pages, softcover, 
ISBN 0-932376-08-8, $8. 

A Guide to Structured 
COBOL with Efficiency 
Techniques and 5pecial 
Algorithms, Pacifico А Lim; 
Van Mostrand Reinhold, 
Mew York NY 1980; 6 by 9 
inches (15.5 by 23 cm); 272 
pages, hardcover, ISBN 
0-442-24585-8, $18.95. 

Master Handbook of Elec- 
tronic Tables & Formulas, 
third edition, Martin Clif- 
ford; Tab Books, Blue Ridge 
Summit PA 1980; 6 by 8% 
inches (15.5 by 21 cm), 313 
pages, softcover, ISBN 
0-8306-1225-4, $8.95, 

More Chess and Com- 
puters: The Microcomputer 
Revolution, The Challenging 
Match, David Levy, Monroe 
Mewborn; Computer Science 
Press, Potomac MD 1980; 
514 by 8% inches (13.5 by 
20.5 cm), 117 pages; soft- 
cover, ISBN 0-914894-07-2, 
$12.95. 

Practical Area Navigation, 
Paul Garrison: Tab Books, 
Blue Ridge Summit PA 
1980; 6 by 9% inches (15.5 
by 23 cm), 224 pages; soft- 


cover, ISBN 0-8306-2286-1, 
$5.95. 

Practical BASIC Pro- 
grams, Lon Poole; Osborne/ 
McGraw-Hill, Berkeley CA 
1980; 8% by 10% inches 
(20.5 by 26.6 cm), 171 
pages, softcover, ISBN 
0-931988-38-1, $15. 

Project Whirlwind: The 
History of a Pioneer Com- 
puter, Kent C Redmond and 
Thomas M Smith; Digital 
Press, Bedford МА 1980: 7% 
by 9У; inches (18.6 by 24.5 
cm), 280 pages, hardcover, 
ISBN 0-932376-09-6, $21. 

Some Common BASIC 
Programs, third edition, 
Mary Borchers and Lon 
Poole; Osborne/McGraw- 
Hill, Berkeley CA 1980; 8% 
by 10% inches (20.5 by 27.5 
cm), 195 pages; softcover, 
ISBN 0-931988-06-3. 

Structured BASIC and 
Beyond, Wayne Amsbury; 
Computer Science Press, 
Potomac MD 1980; 6 by 9 
inches (15.5 by 23 cm), 310 
pages, softcover, ISBN 
0-914894-16-1, $10.95. W 


BYTES Bugs 


The First Shall Be Last 


The Washington Area 
Computer Society (W ACS) 
meets on the last Friday of 
the month (not the first) on 
the campus of the Catholic 
University of America in 
Washington, DC, in the 
first-floor lecture room in 
Keane Hall, starting at 7:30 
PM. Incorrect information 
about the meeting time had 
been published in a past 
issue of BYTE. 
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BASIC SOFTWARE LIBRARY 


WHY Pay hundreds of dollars for Software that does Not work when WE offer the BEST 
available Software for only a few dollars a program. And what is better OURS WORKS! 
We have over 100,000 in circulation since 1975 and we are still around and Thats more than Anyone else can say. We 


used to sell hundreds of programs individually, the programs in Volume X were sold for several years at over $10,000, 
in Volume lii for over $6,000 but a few years ago we decided to promote software to the mass public and it was an 


Instant success. 
For Homeowners, Businessmen, Engineers, Hobbyists, Doctors, Lawyers, Men and Women 
Vol, 1524.95 Vol. 11924.95 Vol. 111 Vol. IV Vol. V Vol. VIII + Vol. IX Yol. X 
Business & Animals Four Binomial Beam $39.95 $9.95 59.95 219.95 $79.95 369.95 
Parsonal Astronaut Chi-Sq Conv Billing Binga Andy Cap 1040-Tax Aulo ШЦ] 
Bookkeeping Bagal Const. Filter Inventory Bonds Baseball Cypher ASR 
Programs Bia Cycla Contidence 1 Fit Payroll Bull Compara Balance Hurrtrac AJP 
Cannons Confidence Integration 1 Risk Enterpriso Contid 10 15 Мег Inv 
Band Checkers Correlations Iniegration 2 Schedule 2 Fooiball Descrip Checkbook Lorana Check 
Building Craps Curve Intensity Shipping Funds 1 Dilfer Map Assets 
Compound Оода Difiarances Lola Siocks Funds 2 Engine Instàl 78 Navigale Payroll 
Cyclic Goll Dual Prot Macro Switch Go-Moku Fourier Omega Bal Sh 
Decision 1 Judy Езр-Пікігі Мах. Міп Jack Horse Daprec 2 Patterns FFL 
Decision 2 Line Up Leasi5quaros Мача! Vol. VI Lite integers Radar Yoar End 
Cepraciation Pony Paired Optical $49.95 Loans Logic APPENDIX C НОҒ Dela Base 
а Ен Roulette Plot Plane Mini-Ledger Мата Playboy Tax Up 
Flaw Sky Diver Pioipts PSO Рау Poker Primes Favorites Basic $1 
installment Tank Polynomial Fit Rand 1 "Y Popul Probal 
inierasi Teach Ма Regression Rand 2 Inventory Profits Quadrac 
Mert a А ММ e 2 Spher а Tren Poper- Qubie Ren Варон Alm ostevery single program 
orgaga аштап ЗЕ га Тр H à; Regression : i J i 
О LM тая и Siaa Ledger halwa Regression? | included in these volumes will run in 
arame Eus Sopaj a Tr ack | Savings Fraularta every Computer system that 
art Tree Ms. Sania ariance nangle 5 Santa | | 
ым Nikon Variance 2 Variable Val. Vil de ш imu in рн А few abrir А 
Пішен 1 Noel Нові Xu Vector $39.95 “а 11 may be required тог some Basics u 
Return 2 Nuda Chess Steal most of these changes are covered in 
Schedule 1 Peace APPENDIX A me Top one of the Tables and Appendices 
Policeman Wp OC Vary ; | 
Pictures Snoopy Vill, and X. 
Virgin APFENDIXEB 


Volume VI — Disk коа аге 


compatible with TAS-80 disk basic 


Thu disk programs In Volumes VI, VIL and X ara 
writtan in (CP/M) M Basic and Disk Extended 
iex ri aM Basic. Other programs written in BK 
asit. 


KEMCO, LTD. 
P.O. Box 2098L Ashland, VÀ 23005 
Sales HOT LINE 1-804-798-1147 


IM GERMANY IN HOLLAND 
Ina. W. Hofacker, GmbH Manton Press B.V. 
Holzkirchen, W. Germany Bilthoven, Holland 


OVER 116,000 IN USE TODAY 


«SPECIAL BONUSx 15% discounts on single purchase of full set 
by December 31st, 1980 


Unconditional Money Back Guarantee. 


Add £1.50 por voluma handling, all domestic zhipmenis sent UPS oxcept APO and 
2C Box which go parcel post, Foreign orders add $6, 00/volume lor gir shipment and 
"axe payablein U.S. dollars onty 

AVAILABLE AT MOST COMPUTER STORES 

Master Charge and Bank Amesricard accepted, 

Jur Software is copyrighted and may not be reproduced or sold 


Unlike others we have NOT raised our prices in five years 


Programming Quickies 


Complex Number 
Subroutines 


Wiliam R Harlow, Department of Mechanical and Industrial 
Engineering, 836 Rhodes Hall, University of Cincinnati, 
Cincinnati OH 45221 


1 teach numerical methods to engineering students at 
the University of Cincinnati, where we have an Amdahl 
computer. Also, various departments have purchased 
Heath, IMSAI, Radio Shack, and Wang systems. 
Although the big system has built-in hardware to per- 
form complex operations, the smaller systems must have 
them implemented as subroutines. 

Besides the four fundamental operations of addition, 
subtraction, multiplication, and division, there are 
several important functions of a complex variable. These 
include log(z), е, sin(z), cos(z), z^, and others. Since 
addition and subtraction are so easy to handle, they are 
not included in the routines listed here. 

Listing 1 gives a set of BASIC routines to do the com- 
plex operations listed in table 1. Other functions not 


Operation 
Line Number type 


1000 product z, х г; 

2000 quotient zi f =, 

3000 power 2” 

4000 natural logarithm Ln z 
5000 exponential е“ 

6000 sine сіп? 

7000 cosine соз = 

B000 square root 273 


Listing 1: Subroutines for manipulation of complex numbers. 
See table 1 for a description of the functions calculated. Mote 
that some of the routines use the constant РІ, which should be 
set to 3.1415926535. 


1000 REA 

1010 HIsATMAlIZ-D1I*B7:H2785451ü9l24à52*01:!: RETURN 

2000 REA 

2010 DsAZTZMeBT 

2020 O1edal т Pols foe (Ae Ате КЕТКЕН 
4000 REM 

2010 RESURCALPS+R Lt 1: L=SGR AL? +3*®56GH(0]1+4 

4020 ON | GUTO 3050,3040,3070,23110,3080, 2090, 3100, 3040 
ҚҰЗ BeAaRZIAMIBI/, A1)-WE1;GOIÓ 2120 

2050 Bzi-HFPl/2)'650TDO 51:29 

2040 p-ARLCTAMIDTÀ/ART3:CGDIO 3120 Ы 

S070 B-HFI'LngDID 3120 

жона Бао: GUTU 35170 

S090 mB-NÉICAERLTAMCBTAA11:GOT1U 3120 

$100 BAFI Zi GUTO дір 

S110 FL Peo GUO 2120 

3120 ROSF*LUDGIRI;RSEXEIRODO 

4140 FisETLDDGLERBAI:I|ISEREUNuEINOLESUSY:EETLHURH 

4900 REM 

ADI [=SUN{ALI +S POA Eb +A 

AID IF Ісі THEN 4170 

4000 LB. ьар лын +} 

4040 QM 1 COFO 40450,407/0,40H0,4120,4070,4]00,4110,4070 
4050 і ОнаЕГТАМІНІУАІЗШІРСІ: СОТ 4130 

4060 ІЗ-І-НРІУ/ОУШИІТІ 4130 

4070 bE7-ABDTABLBTA1*:GDTD 4140 

AGR Ls; ВЕ Т1: 6010 41340 

4090 125070; GUTU 4130 

4100 L25HFL-AbkT;]6NEIBIZAZA1:2: GUT 4140 

4110 а= ВЕ: 0010 414% 

4120 PRIMI “LOGES) 15 UNDEFINED’ STUF t RETURA 

4130 L15L: RETGEH 

5000 FEA 

EU10 EI*ExXP:A1*UCOBOB T: EZSEXFULAT)SINSBI FE: RETURN 
4000 КЕМ 

2010 LIITSEEXPCB13-EXPC-BT332/2:UZ785TrEXFOBIOGSAEXEL-TIIO237: 
4020 SLleSllNt al РЕП SZe[ UB TAT SUIT: RETURA 

РО БЕН 

7010 il12i€£ XFéBll y -EXPí-H3327 Шо ТЕЖЕ ЕНТ ЕЖЕ рр 
ALO EC VPSlOS АТО ЦИ Ata] нр т T: КЕТПЕН 

HüOD КЕМ 

HO ІР 8102-20 THEN Büb5n 

HOO 1F 8100 THEN HOGG) 

HTIN FL=SRR (AY tt R220; БЕТІІНН 

BO40 R1-2!'HEZZBUR!-B1*:RETLIEH 

HOs0 R-SDERRABgTZEDITZ: 

HOA Етек i RALI eves AGL вешт ПІЗ RETURN 


Other 
Variables 
Input; Use Used 


A1,B1;A2,BZ2 

A1,B1;A2,B2 D 
A1,B1 F.R.LB 
A1,B1 ТЕ 


41,81 
A1,B1 U1 Ue 
A1,B1 1.02 


A1,B1 Н 


Output 


М1,М2 
01,02 
РТ,Р2 
L1,L2 
ЕТ,Е2 
51,52 
C1, C2 
A1R2 


Table 1: Table of complex number operations performed by subroutines in listing 1. Inthe "Input" column (A1, BI) refers 
to the complex number A1 + Bli, where i is the square root of —1. In the "Output" column, the two numbers listed are the 
real and imaginary parts of the answer; eg: the output variables МІ and М2 of the multiplication routine mean that the 
result of the multiplication is the complex number МІ+ MZi. 
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The best in data base management 


for your micro-computer 


Get the most out of your micro-computer. Use our 
advanced and progressive data management system. 


Both HDBS and MDBS Systems... 


e Hun under... 

Erud al Mi her eon BASICs, 
; | ; Ema | НАМ or ; InterSystem 

HDBsS is an extended hierarchical data base PASCAL/Z: Sorcim PASCAL/M: Micro 


уаш ГЫЧЫН А Focus CIS COBOL; Digital Research PL/I 
e fixed length records OASIS | 


• file-level read/write protection TRSDOS and NEWDOS (Models | and 1) with 
"one-lo-many set relationships Disk BASIC 

— | North Star DOS with North Star BASIC 
Apple DOS and Applesoft BASIC 
Machine Language Interface available on all 

above systems. 

* Up to 254 record-types definable in the data base: 
each record-type may contain up ta 255 item-types; 
each item-type may be up to 9,999 bytes in length 

« Names of data items, records, sets, and files are 
whally user definable. 

* Commands to add, delete, update, search, and 
traverse the data base. 

s Straightforward use of ISAM-like structures. 

e Records can be maintained in several sorted 
orders. 

e Written in machine language for maximum 

| | execution efficiency and minimal memory usage. 


Tm LY • independent of types and sizes of disk drives. 
MDBS-DRS. As an add-on to MDBS, the DRS Support data base spread over several disk drives 
system offers extraordinary flexibility in data base 


(max.B); disks may be mini- or full-sized floppies 
restructuring to meet new needs. or hard disks. 
в item, record, and set types сап be added, deleted, e Available versions; 280 (requires approx. 18K), 
or renamed in an existing data base as well as 


6502 (approx. 30K), 8080 (approx. 22K) 
other data base characteristics. You can redesign Total memory requirement must allow for buffer 
the data base after it is already on-line! 


| MOBS is a full network data base system offered 
as an upgrade from HDBS...or it may be ideal as 
your initial system, Unique and versalile, it adds 
these features: 


a full network CODASYL-oriented data structures 

e variable length records 

e multiple levels of read/write protection 

*one-to-one, many-to-one, and many-to-many sets 

"non-redundancy of data, easy updating 

"occurrences of a record type may own other 
occurrences of the same type 

* а single set may have multiple owner and member 
record types 


areas. For Apple users, a language card is 
recommended. | | 

. version available. | or writ r | 

| MDBS-HTL. As an add-on to МОВЕ, the RTL ADDE e Ua eas bale 

(Recovery Transaction Logging) lags all data base 

transactions, so that in the event of a system 

failure, the data base can be recovered with 
minimal loss of information. 

* [he recovery processor permits selective $ 30000 
reloading of the data base from the transaction MDBS Version 104) 900.00 
file. Users сап log messages, indicate complex DRS 300 00 
transaction sequences, and effect selective athe 300,00 


Ordering information (applicable to Z80, 8080 
and 6502 versions): 
HOBS [Version 1.04) 


When ordering, specify intended 
uzewih,., 
1. North Star DOS and BASIC 
2. CP/M* - CBASIC 


EDDA ORS 300,00 3. CP/M* - Microsolt BASIC 4.XX | 
control over the recovery Process. HOBS upgrade 10 MOBS 650.00 4. CP - Microsoll BASIC 5.2% 
= ы ڪڪ‎ MOBS with DAS, 5 CP/M* - Micrasol! BASIC or 
ATL, and OAS 1500 00 FORTRAN Compiler 
т А ' 2. HOBS/MDBS Manual 35.00 8. CP/M* - Microsolt COBOL -#0 
мы a BS: AN PIS dts li data b DAS Manual 5.00 7. СРМ - InterSystem PASCAL/Z 
riter/Query-system for ata bases. RTL Manual SUD в CP/ME - Sotcim PASCALIM 
Features... ORS Manual. 5.00 8 CP/M^ - Digital Research PL/I 
* may be customized for non-technical users құлан артты үй; БЕРМЕ мама eee me 
TT I Manuals [касһ) 5n COBOL 
"complex retrieval conditions may be specified 11 TRSDOS/NEWDOS and TRS 


edetailed reports сап be quickly generated 
e wildcard and "match-one" string specifications 
Included 


HDBS and MDBS Packages Include: 


• ODL data definition language analyzer/editor 

e 260-page users manual 

*OMS data management routines callable from 
host language 

e Sample application program and DOL files 

• Relacator to re-org all routines 

* System specific manual for bringing up our 
software 


: — 54-page "primer" on data base 

: ри systems for micro-computers — П, Н 

^ малкагыснт only $10.00 per copy. iM ul ә] 

J ы Dealer Demo-Package ($60.00) Gustems, inc = 
а. MCCS OMEN HDD SI MOE Box 248, Lafayette, Indiana 47902 
am —- Manuals, Demo-Disk, etc. 417-448-1616 
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Within a given operating System, 
add $125 CD for gach additianal 
language selected 


For prices ouside iha G.S and 
Canada, pasa ask for price lisis 


Add £2 5) handling fee for non-caan 
order (35.00 oulside LLS.) 


Disk BASIC (Models | and If) 
12. Apple DOS and Apples BASIC 
13 OASIS 
М. Machiné Language Programs 
(Specify operating sytem} 


indiana residents add й®п 
We асгер Visa and Master Charge 


Setting standards of excellence for data base 


software. .. worldwide. 


Micro 


BYTE November 1980 


117 


included could be the hyperbolic and inverse 
trigonometric functions. The square root of a complex 
number was included even though it is a special case of 
z^ The only complicated ones are the power and the 
logarithm, This is due to the angle utilized. 

The subroutines have been given large line numbers so 
that they may be put at the end of a program, Users can 
certainly renumber these lines or use only those needed 
for a particular problem. 

Two rather simple problems (see listings 2 and 3) are 
included to demonstrate the use of the functions. Both 
make use of Newton's method to solve for the roots of a 
function. This is done using the following iterative for- 
mula to obtain a better approximation of 2, Za, from the 
current approximation, Z.: 


Ге =z, —f(z,)/ (т) where k=1,2,... 


An initial or starting value of z is selected (z —x-Fiy). 
Thus 2, = x, + іу, is used in f(z,) and f'(z,). This will 
generate a z, which is fed back into the right-hand side of 
the equation to give a z,, and so on. 

The method is rapid in convergence and quite stable. If 
a certain 2, should make f'(z,) very small or zero, 
however, it is best to restart with a new z,. In the pro- 
grams shown, a test to stop cycling is made on the f(z): 


IF SOR(F1I2+F212) <1Е—6 THEN... 


This statement stops the iteration when the complex error 
has a magnitude of less than 105.8 


6809 3-100 -| 
SINGLE BOARD COMPUTER 


* MEETS |.E.E.E. 5-100 STANDARD 
а = 10 addressing modes 
Ф • 24indexed sub modes 
S " autoincrement/decremenl 
* constant indexing from PC 


* 4K/BK/168K ROM а 2K RAM 
ROM/RAM relocatable on 4K boundary 


ACIA; PIA; 8080 SIMULATED 1/0 


20 PARALLEL I/O LINES » 2561/0 PORTS 
ACIA provides RS-232 lines for asychronous com 
munications with limited modem control at 8 select 
able baud rates; |/O locatable at any АҚ boundary 


P.C. Board & Manual $69.95 
with Monitor $99.95 


ASSEMBLED & TESTED WITH 2K RAM 
& MONITOR 5349.50 


adsMOWN: ADS MONITOR 

Examine and change registers and memory; punch 
and load in Motorola format; user definable inter- 
rupt service and more | 
$39.95in 2716 EPROM 


MasterCharge/ VISA Accepted 
Illinois residents add sales tax Add 2.5% for shipping 


Ackerman Digital Systems, Inc. 
10 N. York Rd., Suite 208, Elmhurst, ІІІ. 60126 (312) 530-8992 
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Listing 2: Example program using the subroutines of listing 1. 
The program given in listing 2a attempts to find a root of the 
function К?)-е" — z’. Note that its derivative f (2) = ріг) =e'— 
2z, Listing 2b shows two separate runs of the program with 
starting points of (1,1) and ( — 1,0); the final results are under- 
lined. Due to the cyclic nature of e, there are an infinite number 
of solutions to this problem. 


(2а) 


10 ТМРА " 

12 ЕКІМТ 

15 PRINT Тактада): X, Y 

20 Al-X:bü-Y 

30 СОЗИН 5000 

AD ға? 

50 GOSH 3060 

60 Fl-ELI-Fl1:F2-EZ-F 

65 IF SUERIF1T24R242»5 fE-G6 THEM 129 
#0 GI-E1-7^51: G2-2ET -2 801 
BÜAlsF 1: GIF? АШ 1: E282 
әй GOSUE 2000 

100 x-X-ü1; =¥ 

110 EDTU 15 


КЕТ IM Y,Y ",X,Y 


1290 STUF " RUOT DETERMINED. KEY КИН FUR A НЕШ SET" 
(2b) 

L= i Y;-1 
SOWMITABSATZIASDL 7.,575]571HIig921* 
2.1H7132232?755 2.174645 575357H 
1. 750811047740 1.Bü0HBU74511i1B53 
1.50356635701744 1.5"559*541849?71£7 
1.58 722753 ТООН 1-590 530 FHS 41 
1. Sta ese 1. S40 273 463865 
1. SHBG AZ "АБАУ 1.54]223501065 

x, = =1 Yı = 


e 
ү. ЕЕ УЫ © 
+, POSH PPS Ss 0 
-. 70345745503: 77 Ù 


Listing 3: Example program using the subroutines of listing 1. 
The program given in listing 3a attempts to find a root of the 
function Қа) 222^ +(—6 = ilz + (20 — i)À92 (2z + 4 — iz — 
5). (Its roots are (—2 + 0.51) and 5) The derivative 
['(z)— gí(z)—-4z + (—6 —i. Two runs of the program are 


shown in listing 3b, with the final results underlined. 


(3а) 
10 MFI" 
2 PRINT 
15 PRINT Ійнгійяз:х, Т 
TO &izx't[uni-Y 
ай к=з 
50 ПЫН йй 
AD Fi-2EPI'EbiÍt7PO 
70 :ےم‎ [0-1] 
go Шеш 10900 
YO FI-FisMI—T7O:FZ-FZRMTes 
*5 IF ШПЕІҒЕНСП-ҒОЯФПІСЛЕ-Ф ТНЕМ 200 
100 í1rz4* 51-5; Gear [11-1 
110 АЁ: к] пгт дг] к=! 
120 EOSUB TODD 
130 Kea]; татр 


HEY IH X,Y ",X,Y 


140 ШИТІ! 15 
200 STUF “ROOT DETERAINED, КЕТ RUAN FOR f яры БЕТ" 
(3b) 
i. = 1 Ti = 1 


~-S.007A7 250" "oY 
-1. ASYA 501 
-1.^53497423737B07 
-2.053]J0H82 705 
-2. 00046624006 
— 2, MOTD Н 


- 4, 447530447515 
—1. 379310344755 
.5323172357*vwi1 
. ӨН А] FIFA 
сат ена P T AF 
hag SE y /ug^5s^ 


Ta 2 
EELE ES E) 
1.193459119487 
-1.B770HBO6A0 /3 
-.19345:138573 
2, UIP T-T п 
1.1717600/E-64 
zn ll 


k 

J.OUOZ5457]1439HB7 
VOEUIDAAQUEIS4 
4. 903543504007 
А. 60454400 А 
E. 15324800454 
4, Vee ego oT 
РТР: 


БҮ TES Bits 


International Systems 
and Courseware 
Exchange 


One of the greatest deter- 
rents facing organizations 
that desire to purchase a 
microcomputer is the fact 
that the development of 
systems applications soft- 
ware is costly and time- 
consuming. In an attempt to 
find a solution to this situa- 
tion, John Earle Associates 
[пс has met with educators, 
professionals, and business 
people to discuss means for 
alleviating this problem. 
These discussions culminated 
in the establishment of the 
International Systems and 
Courseware Exchange 
(SCE). The purposes of the 
[SCE are to enable schools, 
businesses, and professionals 
to license others to use their 
proprietary courseware and 
systems for an annual fee on 
a lease basis, and to recover 
the developmental costs of 
the software through the 
licensing fee. АП schools, 
governmental agencies, doc- 
tors, lawyers, engineers, ac- 
countants, businesses, 
manufacturers, and free- 
lance developers of systems 
applications, courseware, or 
games are welcome to par- 
ticipate, as providers or as 
users; or as is the case 
within many businesses and 
schools, they may be includ- 
ed in both categories, 

A free catalog will be pro- 
vided to each individual or 
organization with listings in 
the catalog. Catalogs will be 
available to others for $10. 

The first catalog contain- 
ing listings of software and 
all information necessary to 
order or submit programs 
will be published in January, 
1981. Catalog entries dealing 
with administrative or 
business applications should 
be mailed to Howard R 
Baldwin, Registrar, Univer- 
sity of Akron, 3220 Miles 
NW, Canton OH 44718. 
Catalog entries concerning 
educational or professional 


applications should be sent 
to Swen А Larsen, Dean of 
Science and Technology, 
World University, Barbosa 
esq Guayama, Hato Rey, 
Puerto Rico 00917. For a 
copy of the catalog or for 
more information, contact 
John Earle Associates Inc, 
РОВ 12213, Loiza Station, 
Santurce, Puerto Rico 
00914. 


Pass the Salt and the 
Computer, Please 

Eleven of the nation's 
newspapers affiliated with 
the AP (Associated Press) 
are experimenting with elec- 
tronic delivery of news to 
the home. Through the joint 
efforts of the newspapers, 
the AP, and CompuServe 
Inc, an information net- 
working firm, a daily elec- 
tronic edition will be 
published for at least six 
months, The results of this 
test will be shared with the 
1300 daily newspapers and 
3500 radio and television 
stations that are a part of 
the AP news cooperative. 

The newspapers par- 
ticipating are The Columbus 
Dispatch; The Washington 
Post; Los Angeles Times; 
Ihe Mew York Times; 
Chicago 5un-Times; The 5t 
Louis Post-Dispatch; The 
Minneapolis Star and 
Tribune; The Atlanta Jour- 
nal and Constitution; The 
Morfolk Virginian-Pilot and 
Ledger-Star; San Francisco 
Chronicle; and The Middle- 
sex Mews (Framingham, 
Massachusetts). Each news- 
paper contributes news items 
and computing expertise to 
produce the news that is 
delivered to the Compu- 
Serve computers. Customers 
with a terminal and modem 
merely have to place a 
telephone call to link up 
with the electronic editions. 
Home users are charged $5 
per hour, billed in 1-minute 
increments. The service 


ет 


operates from & PM ta 5 
AM weekdays and all day 
on weekends and holidays. 

The experimenters hope 
that the test will provide 
substantial information on 
marketing the service, pro- 
motion, design of the data 
base, and new sources of 
advertising revenue, For 
more information, contact 
CompuServe Inc, 5000 Ar- 
lington Centre Blvd, Colum- 
bus ОН 43220, (614) 
457-8600. 


Tuition-Free Program 
for Women in 
Electrical Engineering 


A brochure from the 
University of Dayton 
outlines a National Science 
Foundation-sponsored Fast- 
Track program for women 
interested in electrical 
engineering. To qualify, an 
applicant must hold a 
bachelor's degree in 
mathematics, physics, or a 
related science. Participants 
earn a certificate that serves 
to advance them to an 


academic level equivalent to 
that of an electrical 
engineering graduate. 
Credits earned can be ap- 
plied toward a bachelor's 
degree in electrical engineer- 
ing. А Fast-Track staff at 
the university offers counsel- 
ing and guidance, assists in 
part-time work placement, 
arranges for partial living 
expense stipends and place- 
ment in engineering jobs at 
program conclusion. The 
program commences January 
5, 1981, and lasts thru 
December 19, 1981. Copies 
of the brochure, entitled 
Women Interested in 
Engineering, can be obtained 
by writing or calling Carol 
M Shaw, Assistant Dean, 
School of Engineering, 
University of Dayton, 
Dayton OH 45469, (513) 
229-2736. MN 


SAVE AT THE APPLE COMPUTER SUPERMARKET... 


"COMPUTERS ; р Us" 


UNBEATABLE MAIL ORDER DISCOUNTS 


m A SUBSIDIARY OF CONSUMER COMPUTERS 


CHRISTMAS 
SUPER 


ONLY 


w/COMTROLLED 


1980 


APPLE Ii PLUS 


ОН APPLE И! STANDARD 
925 
askin 1049 
isk 11 DRIVES A85 
5425 
SEE PAGE 391 


FOG MORE PRODUCTS AMD 
OBDERIMG INFORMATION 


FOR 5 


PASCAL 
SYSTEM 


ORDER TOLL FREE: 1-800-854-6654 


CALIFORNIA, BACKORDER OR TECHNICAL INFO: (714) 698-8088 


|$ 
ADAME KEEA 


CREDIT CARD USERS PLEASE SEE ORDERING INSTRUCTIONS ON PAGE 291 
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QT is committed to 
building uncommon 
features and quality 
into each of its micro 
user products. We're 
offering you the 
lowest prices on the 
QT System + 

and other fine pro- 
ducts. It's our new 
beginning. 


COMPUTER 
SYSTEMS 
Inc. 


Manufacturing and marketing micro products is 


our only business. 


E Look At These QT 
System + Features: 

2 Megabyte storage (standard) 

* Up to 16 Megabyles storage 

available + Mainlrame with power 

supply and fan * Televideo 920C 

terminal + CPU-ZA0-4MHZ * Two 

8" disk drives = Floppy disk con- 

troller (double density) = Dynamic 

Memory (48K—expandabile to 

54K) е 2K Monitor program and 

Disk Bios on 2716 EPROM 

* RAM/ROM/PROM, up to BK in 

any combination on CPU * Hard 

Disk Compatible * 2 Serial/2 

Parallel Ports ” Real Time Clock 

* EPROM Programmer е CP/M" 

2.2 0r 1.4 Operating System 

e MP/M* Compatible * Full line 

ol business software available. 


SYSTEM + SS (1 Megabyte) 
Sql Side/Dbl Den $4295.00, 


B Silence + Mother Boards 
No need for termination « Very 


SYSTEM + DS (2 Megabytes) high crosstalk rejection е 6, B, 12 
Dbl Side/Dbl Den $4995.00 


and 18 slots available « Has 
operated to 14 MHZ quietly. 
Bare -Slot 20.5101 12-5101 18-5101 
Bd. 524.95 576.95 529.95 549.95 
Kit $33.95 554.95 559.395 544,85 
АЕТ 549.95 $69.95 589.95 5139.95 


Ш SBC + 2/4 

1K RAM On Board * 2 Program- 
mable Timers « Power On Jump to 
On-Board 1K or 2K EPROM 
(2708-2716) * 2 Separate Parallel 
Ports * Programmable Baud Rate 
Selection (110 to 9600) = Serial 
І/0 Port (RS-232). 


Bare Board $50.00 КИ $190.00 
ІК Mem. КИ $12.00 A&T $280.00 


Ш Expandable + Dynamic 
Memory (16K to 64K) 

Uses 3242 Refresh Chip with 
delay line * Quiet four layer PC Bd 
* Supports 16K, 32K, 48K or 64K 
ol memory • 24 Address lines per 
IEEE specilications е Bank on/off 
signal selected by 1/0 port 40 
(Hex) per industry standard. 


Bore Boord 570.00 АВК Kit 5480.00 
ТЕК Kil 5280.00 — ABKAET 5550.00 
IEK AST 5325.00  BAK Kil 5525.00 
J2K Kil 5360.00 — BAK A&T $625.00 


1⁄0 
Two Independent SYNC /ASYNC 
serial Ports * One Strobed 
8-Bil Parallel Input Port With 
Handshaking * Three B-Bil 
Parallel Ports (Undedicated, User 
Configured) е Three Independent 
16-Bil Timers е B Level Priorily 
Interrupt Controller. 
Bare Board $59.00 AST 5375.00 


Kil $275,00 
15620 South Inglewood Avenue amm) шашы БЫН | 
Lawndale, CA 90260 сэ mum ы Welcome 


(213) 970-0952 
Call TOLL FREE: 800-421-5150 
(Except Alaska, California and Hawaii) 
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B RAM + 65 

2 or AMHZ © 16K Slalic RAM 

* Uses 2114L static RAMS = Ad- 
dressable in АҚ steps е Memory 
protection in 1K increments 

* Features bank selection. 


2MHZ AMHZ 
Bare Board $20.00 КИ 5225.00 
Kil 5200.00 А&Т 5250.00 
AAT $240.00 


B Clock/Calendar + 

Day, Week, Month, Year * 24 
Hour Time, or 12 Hour AM PM 
(selectable) * Interval Interrupt 
Timer: 1024 Hz (approximately 1 
millisec), 1 Sec, 1 Min, 1 Hour 

* On Board Ballery Backup 

* Available lor Apple & TAS-60. 
Bare Board $45.00 AST 5150.00 
Kit 5100.00 

m Mainframe + MF + 

e Cabinet + 30A Pwr Supply е 12 
br 18 Slot Motherboard * Fan- 
cooled «АС Line Filter to 
eliminate EMI * A&T * Power and 
Reset Switches on front panel. 


MF 4 12 $450.00 
MF + 18 5500.00 
МЕЖ W/OMotherbrd 5300.00 


B Mainframe + МЕ + MD 
Accepts 2 Each 574” Disk Drives 
e 1BA Pwr Supply • 6-12 Slot 
Motherboard * Dual-mini- 

disk provision * Disk Drive Power 
Supply * AC line filter to eliminate 
EMI * Power and reset swilches 
on front panel. 


MF+ MOIZ 5200.00 
NF + MDG 5450.00 
MF + MD W/O Motherbrd 3400.00 


EB DDC-8 + 

Available in Brown пг TRS 80 
Colors « Disk Cabinet lor Single 
В” Drive + Dala Cable е Fan 

е Accepts Persci, Shugarl, 
Siemens, Remex, QUME. 
DDC-B4- 5250.00 

Also Available: 5-100 (Smart) 
Proto Board +. Ask for our 
catalog, 


WARRANTY: 1 year against 
defects in material and workman- 
ship from date of shipment on all 
OT products. 


Apple is а trademark of Apple Computer. 
inc, CP/M^ and MPM” аге trademarks 
ol Digital Research. TRS-BU is a trademark 
ol Radio Shack. 


Letters continued from page 20: 
Impressive Bar-Code Maker 


IBM manufactures a type element that 
could possibly be used to prepare bar- 
code text that would also be readable by 
humans. This type element is not listed 
in any of IBM's typeface catalogs. It is 
called a special-application element, and 
I guess IBM figures that you know they 
have it if you want it. The intended ap- 
plication is for the preparation of text 
for input on a Dataflow Optical Reading 
System. 


Michigan could not find out if it was go- 
ing to be manufactured in the new 
96-character format too. This point is 
not very important, since there are not 
too many of the new 96-character Selec- 
trics in the computer-users' market. The 
new Selectric Ш will use the 96-character 
element only, so it won't be of much use 
to anyone in the market to upgrade, 
since they would lose their investment in 
the type elements they had. 

The element is called DF-2 OCR and 
the part number is 1167659. IBM's cur- 
rent price is $18 for one element, or $16 


the DF-2 OCR element; the High-Yield 
Correctable Film carbon ribbon just 
doesnt make an adequate impression all 
the time, The DF-2 OCR is a 10-pitch 
element, by the way, so don't order it 
unless you have 10-pitch capacity. | 
would be interested in hearing from any 
readers who interface the HEDS-3000 to 
their computer and use this element to 
generate the input data. 


Michael Essig 
РОВ 828 
Jackson ME 49204 


each for three or more. 
ІВМ recommends that you use a Tech 
` III ribbon (IBM number 1136391) with 


This element is currently available 
only in the standard 88-character For- 
mat. IBM sales representatives in 


Figure 1: An example of the IBM DF-2 OCR output, using the High-Yield Correctable Film Ribbon. 
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COMPUTER 
INSTANT ADS 
Buy or sell fast with the Compuler Instant Ads. The all ad 
low costi computer publication for individuals and businesses 
Is on convenient 84" by 11” pages in easy to read type. 
Bargains — Computers, Components, Peripherals, Software, 
Positions and Help Wanted, whether you're buying, selling, 
or swapping you can get fast results at low cost with the CIA, 
Instant Ads — If you don't want to walt a few days forthe next 
CIA issue—[ust dial our special computer hot line number 
(reserved for subscribers) anytime, 24 hours a day, and our 
computer will tell your computer (with 300 baud modem) al! 
about (he ads received by the CIA since our last issue. Call 
as often as you like. The only additional expense to you is 
the price of a direct dial phone call. But remember, if you 
don't want to pay for the phone call, you only have a few 
days to wait because the CIA is published TWICE each month. 
LOW COST ADVERTISING — Only 10€ per word lor one ad 
and just BC per word per issue when the same ad js run in 
Iwo or more consecutive issues, 

FREE ADVERTISING — Subscribe now for free advertising, 
Mail an ad (up to 50 words type written or printed, please) 
to us with your subscription and we will run it free; or phone 
your subscription using our toll-free number and charge your 
subscription to your VISA or Master Charge Card. When you 
telephone your subscription, we will send you а certificate 


Veil ы One year [24 issues] only $13.00 
CAIPTION RAT | ni | 
е TUN USER Two years (48 issues] only $20.00 
Subscribe NOW Call TOLL-FREE 1-800-453-6464 
| In Utah phone 268-3000 
Е COMPUTER INSTANT ADS ASSOCIATION 


ef? East 8100 South - Salt Lake City, Utah 84107 


Did you remember to remove 
your Priority One insert? If not 
please turn back to page 80 and 
tear it out. 
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Surprised? You should 
be. Because until now, no 
software could solve any- 
thing but the most basic 
arithrnetic problems without 
aseriesof complicated 
steps. 

А big disadvantage? If 
you use a microcomputer for 
scientific, educational or en- 
gineering applications, you 
betitis. Thats why Microsoft 
has come up with a solution 
ofits own. muMath. 

muMath is a symbolic 
math package you'll recog- 
nize immediately as a major 
advance in microcomputer 
software. 

muMath lets you effi- 
ciently and accurately per- 
form the rnost complex 
mathematical operations: 
Exact, infinite precision ra- 
tional arithmetic. Unbound 
variables. Complex expres- 
sions (even equations may 
be included). Exact solution 
of algebraic equations. Plus 
logarithmic, exponential and 
trigonometric simplifications 
and transformations. 

That's right. It does in an 
instant what took you years 


arithmetic. Algebra. Trigo- 
nometry. Transcendental 
functions. Symbolic differen- 
tiation (including ordinary 
and partial derivatives.) 
Symbolic integration of in- 


definite and definite integrals. 


Matrix arithmetic and 
algebra. 
Trigonornetric simplifica- 


tion? But of course. Just type: 


? SIN (2*Y)* (A^ COS(X)^ 3 
—COS(3*X)-- SIN(Y)* COS 
(X Y - P1) - COS(X- Y)); 
Theninstantly muMath 
returns: 


(24*SIN(Y)* COS(X)* COS(Y). 


Adding fractions? Need 
youask? 
71/3+5/6+2/5+3/7; 
(419/210. 

muMAathis written in 
MUSIMP, which is included in 
the muMath package. 


MICROSOFT 


10800 NE Eighth 
Suite 819 
Bellevue, WA 98004 
206-455-8080 
Telex 328945 


We set the standard. 
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musSIMP is an applicative, 
recursive language, ideal for 
describing complex mathe- 
matical concepts. 

Because of its highly 
interactive nature and hier- 
archical structure, muMATH 
is an excellent math teaching 
device, from simple arith- 
metic to calculus. 

muMATH is currently 
available for the CP/M” 
operating system. 

Thecomplete system, 
including muUMATH апа 
musSIMP on disk and docu- 
mentation is $250. Runs 
under CP/M. 

Just what you need? We 
thought so. Shoot some 
questions at us about 
muMATH. We һауе allthe 
answers. 

Also new from Micro- 
soft: the muLISP interpreter 
for CP/M. An efficient and 
reliable LISP system fully 
capable of supporting ser- 
ious artificial intelligence 
efforis. $200. 


CP/M is a registered trademark of 
Digital Research. 


BYTE's BOMB Cards 


From the first year of BYTE to the 
present we have put great stock in your 
monthly comments that accompany 
BOMB (BYTE's Ongoing Monitor Box) 
cards, We really do read every one of 
them, and we are often influenced by 
your comments, What follows is a 
representative sampling from the cards 
over the past few issues. By the way, if 
you'd like to add your votes on this 
month's articles to our tally, simply fill 
out the BOMB card at the back of the 
magazine, using the article table on the 
second-to-last page as а guide.... CM 


Pournelle: 

* The User's Column is a very good 
idea—keep оп! 

+ Pournelle is great! 

+ More Pournelle please. I'm subscrib- 
ing. 

* Very interesting theme. No more 
Pournelle, please. 

* (Pournelle wrote the] best article on 
TRS-80 since BYTE began. 

* Are Pournelle's articles only to be 
semiregular? | vote for more. 

* Pournelle alone will get me to 
subscribe. 

* Pournelle has no finesse. 

= Pournelle helped me decide between 
Radio Shack, Apple, and Atari... 
TRS-80 and Omikron here І come. 

в Jerry Pournelle's column told me far 
more about TRS-80 add-ons than I have 
managed to learn in many weeks of 
searching. 

Ciarcia: 

a Mr Ciarcia has done it again. 

* Don't lose 5teve, he's worth his 
weight in goldl 

* You should put two or three more 


The 05-80 Digisectar* is a random 
access video digitizer. || works in 
conjunction with а TV camera (either 
interlaced or non-interlaced video) and 
any 5-100 computer contorming to the 
IEEE standards. Use it for 


e Precision Security Systems 

* Moving Target indicators 

e Computer Portrallure 

* Fast To Slow Scan Conversion 
е Robotics 


* Reading UPC Codes, schematics, 
paper tape, musical scores 


ШАЛ! IGRO 
L WORKS 
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Steve Ciarcias on the payroll. 

ә (iarcia's article was excellent, but on- 
ly Bo Derek gets a 10. 

CAI: 

е [1 was] glad to have some really good 
info on САП 

* There were too many articles on CAI. 
* CAI makes as much sense as 
substituting cornputer-game playing for 
physical education. Education is achiev- 
ed through dint of personal dedication 
and mental application of effort. 
Chrome-plated push-button gee-gaws 
cannot substitute For same. 

Others: 

а Excellent editorial. 

* The editorial by Dr Braun rated a ten. 
* Editorials should be rated. 

* Your product description of the Apple 
III was terrific—and they say regular 
magazines can't get new products 
published quickly. 

* | found the product description of the 
Apple III outstanding. 

s Not being so good at hardware and 
"systems stuff," l found the July issue 
more readable than usual. 

* Surprisingly, the standard of the July 
issue was exceptionally low. 

• After] finish this BOMB card, I'm go- 
ing to Fill out the subscription Form. 

* The quality of articles in BYTE is 
slowly going downhill. 

® [July was the] best overall issue of 
BYTE in a while! 

* [July was] a rather dull issue—let's 
keep it on a professional level. 

* [ndeed you are starting to speak 
English instead of “highbrow.” 

How About... 

* More hardware! 

" Моге language-oriented articles! 

* More homebrew articlesl 

* More on 16-bit processors! 


Г S-100 USERS: GIVE YOUR COMPUTER THE GIFT OF SIGHT! 


@ IMAGE PROCESSED BY 05-80 © 


CHECK THESE FEATURES: 
О High rasolution — a 256 x 256 pic- 


ГІ Pracislon — 84 leveis of grey scale 


O Speed — Conversion time of 14 
[] Versatility — scanning sequences 


L] Economy — a professional tool 


Price: $349.95 MasiarCharge and Visa 


Р.О. BOX 1110, DEL MAR, CA 92014 714-942-24 


* Emphasis on personal applications? 

* Less educational material —more 
technical articles? 

* Publishing "Favorite Benchmarks" as 
they come in. 

® Publishing information about the 
Signetics 2650 microprocessor? 

Coming up: 

* | would like to see articles on 
homebrew graphics terminals. 

* | would appreciate more articles on 
the new 16- and 32-bit microprocessors. 
* | would very much like to see in-depth 
articles on speech recognition. 

* When will you publish more articles 
on artificial intelligence? 

* [t would be nice if more articles could 
appear on fantasy games.... 


CPIM Vendors? 


As the developers of CP/M and 
МР/М, we at Digital Research are 
preparing a list of vendors of CP/M- 
compatible software. We would ap- 
preciate the help of BYTE readers in 
compiling this list for distribution to all 
interested persons who contact us. 

If you are currently marketing CP/M- 
compatible software, please send us any 
or all literature pertaining to your soft- 
ware. If you have any questions, please 
contact Curt Geske, at Digital Research, 
РОВ 579, Pacific Grove CA 93950, or 
(408) 649-3896. 

Thank you. 


Marilyn Darling - 
Digital Research Wi 


= 


ture element stan 


microseconds per pixel 
user programmable 


priced tor the hobbyist comes fully 
assembled, tested and burned in, 
with fully commented portrait print- 
ing software, 


00] 
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А Few Extraordinary Products for Your 6800/6809 Computer 
$$-50 Bus LFD-400™ and LFD-800™ Systems ——— | 


Percom mini-disk systems starl as 
low as $599.95, ready lo plug n and 
run, You can't get better qualily or a 


broader selection of disk software 


from any other microcomputer disk 
system manufacturer — at any price! 


Features: 1-, 2- and 3-drive systems 
in 40- and ?7-track versions store 
102K- to S91K-byles of random ac- 
cess data on-line * controllers in- 
clude explicit clock/data separalion 
circuit, motor inactivity time-out cir- 


| Т 
e 


„У 


Ба 


cuit, buffered control lines and other 
mature design concepts • ROM 
DOS included with SS-50 bus ver- 
sion — optional DOSs for EXOR- 
ciser* bus * extra PROM sockets 
on-board = EXORciser* bus version 
has 1K-byte НАМ» supported by ех- 
tended disk operating systems; as- 
sembiers and other program de- 
velopment/debugging aids; BASIC, 
FORTRAN, Pascal and SPL/M lan- 
guages; and, business application 
programs. 


From Percom . . . 


Low Cost 
Mini-Disk Storage 
in the Size You Want 


^ 
ЕЙ 
TIREN d 
un eim d 


iudi ШІП 
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EXOAciser* Bus LED-400EX'" -BDOEX'" Systems 


Versatile Mother Board, Full-Feature Prototyping Boards 


Printed wiring is easily soldered tin-lead plugged into an 55-50 bus. Features 
plating. Substrates are glass-epoxy. Рго- wide-trace conductors. Price: $21.95 

totyping cards provide for power regula- 55-50 BUS CARD — accommodates 34- 
SOS QD PESE UC аш vacitor bypassing, and 50-pin ribbon connectors on top 
accommodate 14-, 24- and 40-pin edge, 10-pin Molex connector on side 

| DIP sockets. Proto boards include edge. Price: $24.95. 

bus connectors, other connectors and 55.30 BUS CARD — 1"'^4-inch higher 
sockets are optional. than SWTP ШО card, accommodates 34- 
MOTHERBOARD — accommodates five pin ribbon connector and 12-pin Molex 
85-50 bus cards, and may itself be connector on top edge. Price: $14.95. 


The SBC/8'"* A "10" By Any Measure. 


The Percom SBC/9™ is ап 55-50 bus compatible, stand- 


alone Single-Board Computer. Configured for the 6809 
microprocessor. the SBC/9'" also accommodates a 6802 
without any modification. You can have state-of-the-art 
capability of the "09, Or put to work the enormous selection of 
6800-coded programs that run on the 02. 

The SBC/9"* includes PSYMON™ an easily extended 1- 
Kbyte ROM OS. Other features include: 


* Total compatibility with the 55-50 bus. Requires nochangestothe | 


motherboard, memory or I/O. 

* Serial port includes bit-rate generator. RS-232-C compatible with 
optional subminiature ‘O° connector installed. 10-pin Molex connec- | 
tor provided. 

* Eight-bit, non-atched, bidirectional parallel port 15 multi-address 
extension of system bus. Spans a 30-address field; accommodates | 


an exceptional variety of peripheral devices. Connector is optional, | 


* Includes 1-Kbyle of static RAM. 
* Costs only $199.95 with PSYMON™ and comprehensive users | 
талша! that includes source listing of PSYMON' 


ты Ir3demarki ol Peroom Dala Company, Inc. 
"(ғадет of mna Meo ala Corporation 


Prices and specications subject to change without notice. 


The Electric Window'™: Instant, Real-Time Video Display Control 


Memory residency and outstanding software control of display format and 
characters make this 55-50 bus УОС card an exceptional value at only $249.95, 
Other features: n 

* Generates 128 charac- 
ters including all ASCII dis- 
playable characters plus 
selected Greek letters and 
other special symbols. 

+ Well-formed, easy-to- 
read 7x12-dot characters. 
True baseline descenders. | 
а Character-store (display): 
memory included on card. ' 
* Provision for optional 
character generator 
EPROM for user defined 
symbols. 

. Comprehensive user 
manual includes source 
listing of Driver software. 
Driver — called WINDEX™ 
— is also available on mini- 
diskette through the Per- 
com Users Group. 


PERCOM DATA COMPANY, ING, 
211 M. KIRBY GARLAND, TEXAS 75042 


(2341 Расла 


Girele 7B on Inquiry card. 


Products are available at Percom dealers nationwide. Call toll-free, 
1-800-527-1592, for the address of your nearest dealer, or to 
Deer Bree Circle 79 on inquiry card. 
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Graphic Color Slides 


Color slides of graphs, bar charts, 
and other visuai aids are a valuable 
addition to various public presenta- 
tions. When made using conventional 
methods, the slides are expensive to 
produce and difficult to modify. But 
when the slide is produced by 
photographing a computer-generated 
color image (as described in my arti- 
cle, "Making Color Slides with an 
Intecolor Microcomputer,” January 
1980 BYTE, page 20), the slide can be 
produced inexpensively and the im- 
age can be modified easily, Points, 
lines, bars, and curves can be drawn 
to represent numeric data. 

Unfortunately, writing the pro- 
gram that creates the screen image 
can be tedious and time-consuming. 
Many aspects of the program design, 
such as the selection of suitable scales 
and the conversion from user-units to 
screen-units, can be done by the com- 
puter. The subroutines given here in 
listing 1 have been written to provide 
a common set of routines that can be 
used to generate different kinds of 
graphs on a Compucolor II computer 
with a minimum of effort. 


Design Considerations 

Ergonomic texts (ie: those that 
analyze human engineering factors) 
suggest that scales are most conve- 
nient for the user if they are subdivid- 
ed in steps that are powers of ten—1, 
10, 100, 0,1, 0.001, etc. Double- and 
half-size steps (2 and 0.5) are also ac- 
ceptable for intermediate ranges, 
although other scale intervals (such as 
0.75, 1.5, 3, 4) should be avoided. 
Based оп this, | have written 
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Part 1 


Alan W Grogono 
Associate Professor 
Department of Anesthesiology 
Upstate Medical Center 
State University of New York 
750 E Adams 5t 
Syracuse МҮ 13210 


Writing the program that 
creates the screen image 
can be tedious and time- 
consuming. 


subroutines to select a suitable step 
size trom the series: 0.1, 0.2, 0.5, 1, 2, 
5, 10, 20, 50.... 

The ideal number of steps depends 
upon the application. On graph 
paper, where fine measurements may 
be made, a large number of smaller 
steps is useful. Оп a video monitor or 
in a color slide, however, a smaller 
number of large steps is preferable 
because it is less confusing: around 
four to eight steps seem to be ap- 
propriate. The scale should start and 
end at a multiple of the step size. 

A program that satisfies these 
criteria should be easy to write; some 
readers might want to stop at this 
point and write their own. Unfor- 
tunately, there are several pitfalls for 
the unwary. At several stages of the 
calculation and graph preparation, it 
is necessary to avoid calculation er- 
rors (for example, producing 2.99999 
or 3.00001 instead of 3), Similarly, 
scale zero might be calculated as 
1.000E-06, which looks odd if printed 
on a graph scale. 

The first step of the scaling process 
is to calculate the range of the data, 
R, and make an initial guess for the 
value of the step size, JUMP. This 
value can be obtained from table 1, or 
it can be calculated from the follow- 


ing equation: 


JUMP = 4+ 10t (INT(0.434295 
*LOG(R/1,21))) 


{This is essentially line 10315 of the 
BASIC program in listing 1; the con- 
stant 0.434295 is used to obtain the 
base-10 logarithm from the Com- 
pucolor BASIC LOG function, which 
returns the natural or base-e 
logarithm.) 

Once the initial value of JUMP has 
been calculated, it is repeatedly divid- 
ed by 2 until the resulting value for 
JUMP is less than or equal to one- 
fourth the value of the range R; this 
assures that the graph will have at 
least four steps in the range. The con- 
stant 1.21 is chosen to give the rela- 
tionship between R and JUMP shown 
in table 1. 


Implementation Notes 
The program has been written, 
tested, and employed to illustrate this 
article on a Compucolor Il. The 
BASIC interpreter recognizes two- 
letter variable names but tolerates 
longer names (ie: AXIS, AXES and 
AX are all equivalent). Names were 
chosen to avoid BASIC reserved 
words such as INT, OR, ON, STEP. 
Thus the variable COLOR has been 
spelled COLOUR, and JUMP has 
been used in place of STEP. For 
graphics work this version of the 
language employs the word PLOT 
followed by one or more arguments. 
Table 2 lists the more important plot- 
ting codes. 
Text continued on page 138 


Опсе in a great while someone comes along 
with a simple improvement for an already great 
product, Take our SuperBrain, for example. Really a 
simple concept. A high-powered, iow cost micro- 
computer packaged in an attractive desk top 
cabinet. So how do you improve on that? 


WE DID IT... 


It wasn't enough that our SuperBrain had 
such standard features as twin double density 
514" drives with over 200.000 bytes of disk 
storage. A full 32K of dynamic RAM - expandable 
to БАК in seconds. A CP/M” Disk Operating 
oystem which assures compatibility to literally 
hundreds of application packages presently availa- 
ble. A crisp, 12" non-glare screen with a full 24 
line by 80 column display. А full ASCII keyboard 
with à Separate Keypad and individual cursor 
control keys. Twin RS232C serial ports for fast 
and easy connection to a modem and/or a printer. 
And, dual 780 processors which operate at 4 MHZ 
to insure lightning-fast program execution. No, il 
wasnt enough. So we made it better. 


ANNOUNCING SUPERBRAIN QD... 


Qur new QD model has all of the features of 
(ағ phenomenally popular SuperErain with the 
addition of double-sided disk drives and an extra 
32K of dynamic RAM. So, for only a modest in- 
crease in price, you can order your next SuperBrain 
with more than twice the disk and memory storage 
capability. But, best of all, the new QD model has 
the same tough, rugged construction and 
exceptional quality that made our SuperBrain 
such a success 


“Aarti энш. gl cepa! ұғын Fu 


HOW DID WE DD IT? 


The secret of SuperBrain QD's incredible disk 
Storage lies within our new double-density double- 
sided disk drives. A total of nearly 720,000 bytes 
of data are formatted on two specially designed 
514" drives. And that's тоге than enough to get 
you started with most serious small business 
applications. And SuperBrain QD's standard 64K of 
dynamic RAM will handle even the most complicat- 
Ей programming tasks. 

Of course, if you're into megabytes instead of 
kilobytes, you may think neither SuperBrain is right 
for you. Not so! Intertec offers 20-96 megabytes of 
hard-disk storage which connects in seconds to 
either the SuperBrain or SuperBrain QD. So, your 
Original investment is always protected As you 
grow, No matter how much your needs expand. 


BUT IS IT RELIABLE? 


Dur best salesmen are our present users. Not 


only have SuperBrain users been impressed with 
the inherent reliability of the system, they tell us 
that no other microcompuler system available 
today offers such a unique modular design con- 
cept. Just about the only tool required to easily 


maintain the system is a common screwdriver, And 
Intertec's total commitment to product service and 
customer support, with service oullets in most 
major cities, insures your original investment will 
be a valuable one for many years to come. 


THE DECISION IS YOURS. 


Whether your next SuperBrain is a regular 
model or our QD version, you will have the 
satisfaction of knowing you purchased what is 
becoming ane of the world's most popular micro- 
computer systems. And regardless of which model 
you choose, youll probably never outgrow it be- 
cause you can keep expanding it 

90, Call or write us today for more nfor- 
mation. Intertec systems are distributed worldwide 
and may be available in your area now. 
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Nom 
ics 


2300 Broad River Rd., Columbia, SC 29210 
(803) 798-9100 TWX: 810-666-2115 


By Natronics 


ASCIIBAUDOT, 7 
STAND ALONE 


Computer ; 
Terminal 


The Metronics ASCHYBAUDOT Computer Terminal Kitisa 
miücraprocessor-conirolled, stand alone keyboard/terniinal 
réquring no computer memory of software. B allows the use of 
eilher a 64 or 32 character by 16 line professional display for- 
mar with selectable baud rane. RS292-C or 20 mi, output, full 
cursor control and 75 ohm composite video Guiput, 

The keyboard follows (he standard typewriter configuration 


COMPLETE 
FOR OHLY. 
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and generates the entire 128 character ASCH! upper/lower case 
scc with 44 printable characters, Features include onboard 
r«gulazors, selectable parity, shift lock key, alpha lack jumper, 
a drive capability af ane TTY load, and the ability Lo mate 
directly with almost any computer, including the new Ex- 
plarer/R5 and ELF products by Metronics. 

The Computer Terminal requires по 1/0 а mapping and 
includes ІК of memory, character generator, 2 key rollover, 
pracessor controlled cursor contral, parallel ASCII/BAL DOT 
tó serial conversion and serial to video processing — fully 
erystal cantralled for superb accuracy. PC boards are the 
highest quality glass epoxy Гог the ultimate in reliability and 
lang life. 


VIDEO DISPLAY SPECIFICATIONS 

The hear: of ihe Netronics Computer Termina! |3 the micra- 
processor-coniroaded Mmerronies Video Display Board (VID) 
which allows the terminal to utilizeeilher a parallel ASCII ûf 
BAUDOT signal source. The VID converts the parallel data to 
serial dara which is then l'armatrted to either RS292-0 or 20 ma. 
current loap өшірші, «which сап be соппесіей to the serial 1/0 
on your computer or other inerface, iz, Madem, 

When connected to a computer, the computer must echa the 
сһагасіст received. This data is received by the VID which 
processes the information, converting to data to video suitable 
to be displayed an a TV set (using an RF modulatory ûr on a 


video топиог. The VID generares the cursos, horizontal and | 


vertical sync pulses and performs the housekeeping relative to 
which character and where i is to be displaved on the screen, 
Video Oupa: 7.5 PAP iara 73 ohm (EIA K5-170) Ваші Rate: 
Hio and 700 ASCH » Спиро: ЯЗ ЈУ or 20 ma. сыткан оор 
а ASCH Character Set; 728 pnriniábte charecters— 


ema Er. 
"AVE" (e+, -, 710123456789: : 

| Mee E 
‘abcdef ghi jklanoparstuwxgz Ci 94 


В har ] # 
RS TUV wx Yz- 2; ӨЗҮ), 9014!57; dà 
Cursor Modes: Horne, Backspace, Horizontal Tab, Line Feed, 
Vernca! Fob, Carriage Return. Two іресіші cursor sequences 
are peasided for absolute and relative A -Y cursor addressing ж 
Cursor Conirol: Erase, Ені of Line, Erase af Screen, Form 
Feed, Deere = Monitor. Operation: 50 оғ MME (/шпреғ 
selectable, 
Continental U.S A. (та! Card Buyers Ошма Connecticut 


CALL TOLL FREE 800-243-7428 


ToOrderFram Connecticut Oy For Technical 

p= Assistance, Etc. Call (203) 354-9375 ^ a 

\ Neironics RED Lid., Dept. Bii [ 
333 Litchfield Road, New Milford, CT 06776 


Please Sead the items checked bela 
О Meironics Stand Alone ASCI Keyboards Computer 
4 Terminal Kit. $149.95 plus $300 postage & handling. 
О Deluxe Steel Cabinet for Merronics Keyboards Termi 
| nal Іп Blue/Black Finish, $19.95 plus £2.50 postage | 
and handling. 
і D) Video Display Bnzrd Kil alone (less keyboard), $69.95 [ 
plus $3 postage @ handling. 
І © m" Video Monitor (10 MHz bandwidth) fully assem- | 


| bled and tested, 5139,95 plus 55 postage and handling. 
i (1 RF Modulator КИ (io use your TV ser fora monitor}, | 
$4.95 postpaid. 

O 5 amp Power Supply Kid In Deluxe Steel Cabinet | 
(£BVDC @ 3 amps, plus 6-8 VAC} $19.95 plus $2 
postage & handling. | 

Total Enclosed (Conn. гез. add кас tas) 5 [ 

By— 

ГІ Personal Check O Cashiers Check/Money Order 

L] Visa ІІ Master Charge (Bank A c] 1 

Ассі, Ё 1 

Signature Exp. Dair 

Print { 

Mame [ 

; Address i 
| City 

OO س ج‎ К. = — ү 

L am mum 0) Send Me More informailon ана шш all 
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Эй PLOT 29, 27, 24, 15,14, 2, 255, 6 


Listing 1: Collection of plotting subroutines and driver program for the Compucolor Il. 
See text and listing remarks for further description of the subroutines, 


КЕМ E AUG 1973 
РЕМ 

46 RESTORE 
99 DATA 1, 2) 6. 4 
БА REM WRITE: 


= КЕМ GRAPHS. 
SUBROUTINES Wd 
CLEAR 268: DIM 112») 

‘FOR Is 1Т0 4:RERD COLOURS]? :HEXT I 

BG DIMZRRRRN C ew 1») TO USE EQUATION SLB 
E. 1, 12, 5.16. 3: REM CLEAR РАСЕ 


x cC» A, М. GRÜDGONU. 
Б, 


108 КЕМ 
101 FEM 
11@ REM SUBROUTINES FÖDA ERHSEÁREVIEM IMAGES 
12и КЕМ Sow COMPLETE GRAPH OUTLINE 
150 КЕМ 1BRaa DATA ENTRY 
14G REH 181008 EQUATION PLOTTING 
i50 FEM lazoa FIND LITTLE AND EIG 

| i68 РЕМ iasaa CALCULATE DATA FOR BORDERS 
170 БЕМ 16568 DRAH BORDERS 
Lee КЕМ 16700 CONVERT ШБЕК UNITS TO GRAFH 
194 REH 1484# GRAPH UNITS TO TEXT POSITION 
2ай REM 110089 FLÖT POINTS 
210 КЕМ 11188 PLOT VECTORS 
220 REM 11206 PLOT T-BEBHRS 
23@ КЕМ 11266 PLOT X-BHRS 
eso КЕМ 11586 SAVE ON DISK 
246 КЕМ 118600 SELECT COLORS 
eva REM 119506 PAUSE 

| 268 REM 
270 EHD 


438 КЕМ WRITE EQUATION AT 566, EG: A £6 = a А 

510 RETURN 

6960 REM 

6901 REM 

бәйге КЕМ 

6945 FEM 

7888 PLOT 2,255, 27, 24, 6,11,14,12,3,11,7:КЕМ IMAGE ERRSE/REVIEMH 

2885 FOR I= 170 12:I£4I5- СНЕЖ (49+ I- ?* (I> 9255:MEST I 

7016 PRINT ER A SE"RE'VIEMH IMAGE S":FRIHT 

eZ PRINT у. "2,  REVIEM IMAGES. ":FRINT 

.IHPUT "2. ERASE IMAGES. 

?B48 IF i= 2THEM 7100 

789d [= "REVIEMED":GOSUE 7/28 

raba FOR I= LOHTO HIGH:FLOT 3,64, 239, 27, 4: КЕМ LOSE CURSOR 

7070 PRINT "LOAD SCREEN. DIS; "+ ISCIO:PLDOT 27, 27: КЕМ IMAGE 

rasa INPUT ""; IS: NEST I:FETURN 

riba І%- "ERHSED":GOSLBE 7200 

rilia PLOT 27, 4:РОК I= НІСНТО LOWSTEF = 1 

7128 PRINT “DEL SCREEN DIS; "+ ISCIO:HEXT I 

rise PLOT z?.27:FRINMT "IGNORE FCS ERROR - ЕРМЕ"; 

7140 PRINT " DURIHG RENAMING" : FLOT 17,10, 27,4 

7158 J= HIGH- LOM* 1:FOR I= LOWTO iz- J:REM CLOSE GAF 

rié PRINT "КЕН SCREEN. DIS; "+ [#cI+ D+ "TO SCREEN. DIS; “+ I$]? 

FISH NEAT I:FLOT 27, 27: RETURN 

T206 PLOT 6, эж I- 4.12, 27, 4:РЕІНТ "DIR": REM DIRECTORY 

7218 PLOT 27, 27:FRINT . “IMAGES ARE LISTED SCREEN. DIS;N "; 

reed PRINT "WHERE М IS THE NUMBER. ": PRINT 

res PRINT › "ENTER #5 OF FIRST AND LAST IMAGES TO BE "1%": " 

7239 PRINT :PRINT ». "FOR A ENTER ій, FOR B ENTER 11 ETC. " 

reda РЕІНТ :FRINT ..:INFUT "FIRST "i LOW: REM 

fev PRINT :РКІНТ +; : IHPUT " LAST "; HIGH: КЕМ 

Fabl PRINT : PRINT +», :INFUT “PLUSH RETURN TO ADVANCE"; Tf: RETURN 
Listing I continued on page 130 


ОЙЙ т= 


ERASEYREVIEW IMAGES 


ENTER NUMBER: ";I 


‘ant sary 


Meet IMP 2, the stylish impact printer 
with three way paper handling. 


Designed for desk top use, this sleek unit combines 
an ultra-low profile with a unique fan-cooled printing 
system that can knock out 80, 96, or 132 columns of 
crisp hardcopy with continuous throughput of one line 
per second. 

Three way paper handling. ІМР 2 features three way 
paper handling for forms, single sheets and paper rolls, 
with tractors adjustable from 1.5 inch to 9¥2 inches. 
software control of forms length, printer select/deselect 
together with a choice of Ihree standard interfaces 
make IMP 2 the most versatile printer available in its 
price range. 

Interfaces abound. IMP 2 provides parallel, RS232C 
and 20mA current loop as standard equipment. But if 
you need something special, we can supply interfaces 


for just about any system — high speed serial, Apple, 
Pet, TRS-80, IEEE 488... you name it. 

Versatile character sets. 96 ASCII character set is 
standard. And you can select six characler sizes, even 
graphics, under software control. Options include full 
page buffering and special character sets. 

Service — a big difference. Мо other prinler 
manufacturer offers Axioms combination of low cost 
plus nation-wide service and distribution — in the USA 
and 18 overseas countries. 

Psssst — the price!!! With all this performance, the price 
is low. Just $795 for (MP 2 ($695 for IMP 1, without 
tractor feed). And that’s the single unit price. 


Better phone, write or mail the bingo card today! 


AXIOM CORPORATION 


5932 San Fernando Road, Glendale, CA 91202 
Tel: (213) 245-9244 - TWX: 910-497-2283 


Circle 81 on Inquiry card. 


Q40 


The days of complicated, unratiabls, 
| dynamic RAM are gone: 


Г ТІ ШИШ. 
tr Wuna и! 


INTRODUCING 


the ultrabyte memory board 


Е чы 95 compete ін 
| E 


L 29-1. 28 2 1. шын шыш кыш кин жән ын шын жын шыш шыш = 


i Pint Name oOo 


Nelronics consistently offers innovative products at un- 
heatahle prices. And here we go again — with JAWS, 
ihe ultrabyle ВАК 5100 memory board 
ONE CHIP DOES IT ALL 
JAWS solves the problems of dynamic RAM with a 
state-of-the-art chip irom Intel that does it a. Intel's 
single chip БАК dynamic RAM controller eliminates 
high-current logic parts... delay lines ., . massive 
heat sinks. . unreliable trick circuits 
REMARKABLE FEATURES OF JAWS 
Look what JAWS offers you: Hidden refresh .. fasi 
performance . . low power consumption _. . latched 
data outputs... 200 NS 4116 RAMs .. 
crysial. _. BK bank selectable... fully socketed .. . 
solder mask on both sides of board... designed for 
B080. 8085, and 280 bus signals, . , works in Explorer, 
Sol, Horizon, as well аз all other well-designed 5100 
computers. 
GWE YOUR COMPUTER ABIGBYTEOF MEMORY B 
POWER ИЙГИ ЛЕУ — SAVE UP ТП3 80 ON | 
WIRGOUC TO RV CMTE D-OFFER SPECIAL PRICES! M 
UNBECIDOED? IRF 4 HED rix олу i YOUR COACUTER ON OUR 
DRY MOREY. BAN OFFER | SPECIFY FOUR COMPUTER 


COM TMT AL WSA CRT аж ЕШТЕН: OWT И Ce TICUT CALL 


CALL TOLL FREE 800-243. m 


From Cannectiru Or Far Даная Ca. |2031 154.3175 


БАНТ Өс 5525.5; 


an-baard | 


= m он жы ы ШЫ Шы Шы ШЫ- Шы = ше ШЫ жән шыш шыш шыш шыш шыш шыш мән шыг ын, ыш шыш: нын чыш 


DEVELOPMENT LTD 


333 Litchfield Road. New Milford, CT 05776 1 

Please send the items checked below: 

77 JAWS 16K RAM kit, No. 6416, 5199 85. * 

C JAWS 16K RAM lolly assembled. tested, burned in, 
No. БЖ, 5278,35," 

Г] JAWS 32K RAM kit, №. 6432. (reg. price 5329 95], 
SPECIAL PRICE $299,95.* 

L] JAWS 32K RAM lully assembled, tested, burned ІП, 
No. 5432W. (reg. price 5269.95). SPECIAL PRICE 
$339.35." 

T1 JAWS 48K RAM kit, No. 6448, (гед. price $459.95), 
SPECIAL PRICE 3393.95 * 

_) JAWS ABK Tully assembled, tested, burned іп, No. 
BA4HW, treg. price $508 85), SPECIAL PRICE 
5449.95 * 

Г] JAWS BAKRAM kit, Na. BARA, (гед. price $529.95}, 
SPECIAL PRICE 3139,35." 

C] JAWS БАК RAM lully assembled, tested, burned in. 
Na. БАБАМ. (reg. price 5649951, SPECIAL PRICE 
$559.95." 

Г1 Expansion kit, JAWS 16K RAM module, to expand 
any of the above in 16K blocks up in GK, No. 1БЕХР, 
5129 05 * 

"All prices plus 52 postage and handling Connecticut 
residents atid sales rax. 

Тоа! endaze: 5 ________________ 

(1 Personal Check I Money order or Cashiers Check 
| VISA C MASTER CHARGE (Bank МӘ...) 
Е Acct کڪ‎ — Emp. Gate — 
| Signature. = 


Address 
City 
State MEN 

CI Send me mare information 


- چ‎ чеш “ығ ыс د‎ ШЕШ чыг шыг a-— ш шг uá ын XU шш кн ка ШЕШ ғы c ын ыш € шы- "өн ЫШ 
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Listing I 


cantinaed: 


e253 REM 
59859 КЕМ 


8398 КЕМ 


FREFHRE COMPLETE GRAFH OUTLINE 


8991 КЕМ 


S992 REM CALCULATES LIMITS. SCALE YALUES AND 

2993 REM DRAWS OUTLINE WITH TIC MARKS, SCALES, 
o994 REM TITLE AND ARES LABELS 

5995 REM 

9600 REM GRAPH OUTLINE 

2818 GUSUB 18208: ЕЕМ DATA RANGE 

9626 GOSUB 16268:REM AUTOSCALE 

9044 GOSUE 165@6:RETURN :REIM FRAME 

32988 КЕМ 

9904 REM 

9952 REM ЕНТЕР: 

J362 REM 

3924 REM TITLES 

gag REM NUMBER OF DATA FOINTS 

9956 REM LABELF¢@> FOR 4-AXKIS 

9987 REM LABEL#<1> FOR Y-AXIS 

3955 REM ARRAY CNUMBER, 22 OF DATA POINTS 

235829 ЕЕМ 

3598 КЕМ NOTE: IF CHOICE = 1 THEN ONLY 1 AXIS IS ENTERED 
9991 REM 

16606 PLOT 6,1,12.14.2,18,12:КЕМ CATA ENTRY 

10018 FRINT "D ATH ENTR Y" 

16615 FLOT i8.3,39:IHFLUT “GRAPH TITLE: “3 TITLE? 

iega FLOT 28, 8, 5: INFUT "NUMEER OF DATA FUINTS: "s NUMBER 
16621 DIM ARRAYCNUMEER+ 2, 22 

18024 PLOT 10, 9, 5: INPUT "x-HxIS UNITS. INDEPENDANT: "; LABEL (as 
Lames IF CHOICE= 1ТНЕН LREELSC15- "NUMBER": GOTO 16636 

1a@26 PLOT 16,9,9:INPUT "Y-AXIS UNITS, DEFENDANT: “s LABEL#¢4) 
16628 LREELfGzZ?- ІНБЕГ 2612 

16636 FOR ITEM- 170 NUMBER: REM ENTER FOINTS 

Һайай IF ITEM- 12 > 18% INT («ІТЕМ- 17 16> THEN 166680: REM PAGE 
19058 FLOT 12.10, 10:РКІНТ "POINT"... _АЕЕ #0) : КЕМ 

18655 IF CHOICE > ATHEN FLT 28:FRINT ..-."") LABEL#¢12 

16666 IF ITEM- іс 5« INT ¢¢ITEM- 137 SOTHEN PLOT i8:REM SPACE 
1ӣйгӣ PRINT :FRINT ""; ITEM, , : INPUT ""; ARRAY CI TEM, ёз: КЕМ 
14475 IF CHOICE- 1ТНЕН NEXT ITEM: RETURN 

luz PLOT Z28, 18, 2, 3.,3, A: INF! ""; ARRAYS ITEM. 1: 

10025 ARRAYCITEM. 21- ARRAY: ITEM. 135: НЕХТ ITEM: RETUEN 

lame FEH 

iki КЕМ 

IHGA КЕН HEITE EGLIRT I GH 

lume: БЕН 

10094 РЕМ TESTS 15 THE EQUATION WRITTEN 

16035 REM INFUT LITTLECED 

16636 БЕН IMFUT Bite 

18087 REM CALCULATES AREAS 25, 2) FROM EQUATION 
{Hose КЕМ 

18109 PLOT Е,5,14,1г,2.12,7:КЕМ EQUATION PLOTTING 

i118 PRINT "EG ilH TITGH FLTT Í N G":FRINT FREH 
ініги NUMBER= 25: х= {:Y= . 33:99: GOSUE 490 

ійі IF те > .ЗЗЗЗТНЕМ 1014@:КЕМ JUMP IF EQUATION AT LINE SEE 
18152 FLOT 5. 16,11 FRIHT "ТҮРЕ EQUATION AT LINE S66": FRINT 
lali: FRINT , , "USING THE FULES ГЕ ae "PRINT :ЕКІМТ 

16124 PRINT ».. "EXAMPLE: SEM T= z—:3XxX":FPRIHT ; КЕМ 

10155 PRINT +, "NOW ТҮРЕ SHH... ": PRINT 

40426 PRINT .. "THEN ТҮРЕ RUN AND FRESS RETURN" : END 
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Circle B2 on Inquiry card, — 


Selecling software for 


your Ohio Scientific computer 
is a chancy task at best. There 
are few trustworthy vendors with 


a nalional reputation. There are 
no consistent quality standards 
and the documentation ts often 
cryptic and inaccurate. Ifyou 
are lucky enough to find a good 
package, there's no guarantee of 
ongoing support. A wrong 
choice results in months of 
wasted lime, effort, and money. 
With the Software Federa- 
lion, you no longer take that risk. 
The Software Federation was 
formed by three of the largest 
Ohio Scientific hardware dis- 


Software Packages — 


BUS-I Original of papular series, sold “osis” 599 

BUS-il Unlicensed version of BUS-1 5180 

BUS/OMS Mos! curren! version of BUS series, 
completely reworked, DMS compatible $850 

fig-FORTH ^ complete Forth Interest Group version tor 
OSI. Nota kludge 5175 

MEMTEST/2 New edition of popular memory tes! 550 

WP-INT Interface between WP-2 and OSI-DMS5 for 
form elles 580 

Amway Distributors Package 5995 

DATA DIRECTOR Complete rewrite of OSI-DMS Nucleus 
by BBS, command onented, very inleractwe $995 

System Exerciser Sell-prompting test routines lor end 
user troubleshooting $60 

Med-Bill/Forogher Single doctor client billing $995 

Monulacturing Control System Hard disk based 
Standalone inventory wilh job costing and 
bill-of-moteriais 53500 

FastFloppy Dumper Floppy disk backup Тог hard disk 
systems 5125 

WP6502 БАП word processor from DOFLS 5125 

USUS Software Exchange Library 6 disk sel of UCSD 
Pascal programs, includes USUS membership $80 

Mailer Text processor, keyedtiles & sort capability qood 
mass mailer, DMS compatible $190 

Payroll Very thorough package tor floppy or hard dsk, 
DMS compatible $495 

General Ledger Mulli-division/depariment support. 
journal based, floppy or hard disk, OMS 
compatible $495 


tribulors to select and market 
quality software through reput- 
able dealers nationwide. 


The Software Federation 
solves the dealer's problems by 
providing low cost access to high 
quality software with the sort 
of demonstration packages, 
documentation, and support 
that the dealer needs to success- 
fully sell rnachines. 


Affiliated Dealers 


TriComp Inc. Denver, CO 802 21 

Total Data Systems FI. Collins, COBD525 

Dolo Services Compuler Carp. Denver, CO 80238 
Tra-S5ta Computer Shoppe Pueblo, CO 81005 
Business Dolo Systems, Inc. Boulder. CO BOO! 
Tek-Alds Industries Inc, Artingtan Hts., IL 60004 
КМН Galesburg, IL 61401 

Practical Computer Springfield, IL 62703 

Databus Graysiake. IL 60038 

MAP Systems Peona Hts., IL 61514 

Business Compuler ot Jollet Cresthill, IL 60438 
Cyberlranics Houston, TX 77084 

CSB Houston, TX 77057 

ComputerManagement Systems Mitchell, SD 57301 
Frisch Compuler St. Paul, MN 55113 

Farragher & Assoc. Milwaukee, WI $3213 
Specialized Computer Systems Jackson, MI 49204 
Community Computers Arlington, УА 22201 

Della Data Distribulors Memphis, TN 38118 


International Automation New Kensington, PA 15608 


Whitlock Interngtiongl. Inc. Detroit, MI 48219 


The Software Federation 
solves the independent ven- 
dors problems by providing a 

proprietary method of sofliware 
protection, aggressive enforce- 
ment of software licenses, a 
strong dealer base, primary 
support, and national 
advertising. 


The Software Federation 
solves the user's problems by 
providing quality software, 
exceptional documentation, 
after-the-sale support, and 
optional software maintenance 
services. 

Why risk making the wrang 
choice? With the Software Fed- 
eration, everyone wins! 


See the dealer in your area 
for a complete turnkey demon- 
stratiort. 


Software Federation. 
44 University Drive 

Arlington Hts., IL 60004 

Phone: 312/259-1355 


TM 


OUR PRICES 


ARE 

TOO LOW | 
TO 

ADVERTISE! 


CHECK THEM—CALL TOLL FREE! 
800-243-7428 
LOOK WHAT WE OFFER! 


| € HAZELTINE 


Terminals 
CENTRONICS 
Printers 


LEAR-SIEGLER 


Terminals/ Printers 


DATAPRODUCTS 


NDS 
BE SMART- 
DON'T BUY 
UNTIL YOU 
CHECK OUR 
PRICES! 


— — MASTERCHARGE 
— VISA — COD 
— — PERSONAL CHECK 
— — MONEY ORDER 


INNETRONICS 
| RESEARCH В DEVELOPMENT, LTO. 
| 333 Litchfield Rd., New Milford, CT 06776 
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Listing 1 continued: 


IF TITLES > 


10140 
16142 
18143 
18145 
15156 
18158 
18179 
181209 
16156 
18131 
16192 
180195 
19194 
16266 
1218 
19215 
10220 
10229 
10236 
18235 
14246 
10255 
10259 
10294 
їйгз1 
inu 
10295 
18294 
19295 
10296 
йг? 
183b 
ізін 
180315 
1832 
10525 
10358 
18348 
10:58 
18268 
19379 
10558 
103598 
18:95 
16426 
1H4 
18452 
10455 
19454 
16485 
1й48е 
lü427 
10459 
10490 
18491 
14492 
1843: 
19494 
18455 


PRINT 
PRINT 
PRINT 
FEINT 


a= LITTLE: 


“PRINT 
‘PRINT 
‘PRINT 
(PRINT 


""THEN 18145 


.4"ENHTER TITLE «E. G: EQUATIONS: " 

ss (INPUT "";TITLES 

ra (INPUT “ENTER LOWEST Ж VALUE: "LITTLE? 
s- INPUT " HIGHEST = VALUE: ": EIGEN 


FOR ITEM- 1Тй 25:G0SUB 428:REM Y FROM EQUAN 


AREA ITEM, 852 А: ARRAT: ITEM, 157 Y 


A= st LEIA? LITTLE? 24:МЕАТ ITEM: КЕТИЕН 


FEH 
FEH 
REM 
REM 
FEM 


FOR AXIS= OTU 1:GUSUB 18218:МЕЯТ AXIS КЕТПЕН 


"REP ІМС А 


FIND LITTLEXRSIS» AND BIGCAXIS) 


FRUM НЕЕНҮ*НШМБЕК, 1) IN BOTH ARES 


REM 10, HI 


LITTLECASIS9= ARRAY CL. ARIS? БІСІНКІЗ2- ARRAYC1, REIS 
FOR ITEM= 170 NUMBER 

IF ARRAY ITEM, REIS» LITTLESAXIS> THEN 10236 

ІТТ ЕХАХІ 52)= ARRAY<I TEM, AXIS? 

IF ARRAYS ITEM, НХІ52< BIGCASISITHEN 18249 

BIGCASIS*= ARRAY: ITEM. AXIS) 

NEXT ITEM: RETURN 


REM 
REM 
КЕМ 


FOR R4ISs ВТО 1:GÜSUB i58:10:MEXT REIS:RFETUEN 


CALCULATE FRAME FROM LITTLECHAISÓ AND BIGCRAIS? 


JUMPXRESIS» 15 STEP LENGTH 

LOM Fs 152 Is SCALE LOW 

HIGHC AALS 3 15 SCALE HIGH 
SCHLECAHAIS> ІЗ SCALE LENGTH 
GAPS 815.2 15 NUMBER ОҒ STEFS 


: FEM SCALE 


FHHGE- (BIGCIHAISÓ- LITTLECHAIS2>¢ 1.21 

JUMPCRRTS3= d 16° (INT <. 424295ж LOG RANGE?) 

DEF FN ІСІз- ЛІНР«НКІ52ж INT (IZ JUMPCASIS 3+ . A1? 
ITO Ss: JUMPCRATS3= ЛІҢР«НЯГЫ2/ 2 

HIGHCAXISo= = FN It- BIGCHAIS) > 

LOWCASISa= FN I¢LITTLECRAIS 25 

SCALE CHRIS?= HIGHCAXISI- LOWEAXIS) 

GRPSXRAIS»2 INT (1 8081 SCALECRKISI. JUMPCORAIS2) 
IF GAPSCAATS3<¢ 4THEN NEXT I 

EVEN= 2% ЛІМРЕНХІЗ2ж INT C= SCALECARIS)¢ JUMPCARISI/ 2. 1) 
HIGHCAAIS3= LÜMCHAISO- EVEN 

SCALESARTS2= HIGHCAXISI- ОМАК 2 : RETURN 


РОВ I= 


REM 

REM 
FEM 
FEM 
КЕМ 
REM 
REM 
REM 
КЕЙ 

КЕМ 
КЕМ 
REM 

КЕМ 
REM 
REM 


DEAH BORDERS WITH SCALES 


AND TITLES 


USER MAY ALTER 

MINSCREENCAKIS) AND MASSCREENCAMIS) BUT 
SELECT VALUES TO МНКЕ 
RANGE A MULTIFLE OF 24. ALSO: 

IN 8 AKIS VALUES MUST БЕ MULTIPLES OF 2 
ІН 1 A15 VALUES MUST BE MULTIPLES OF 4 


ERTIOCREIS 
RANGE AND 


IS CALCULATED FROM 
SCRLECRA IS» 


Listing 1 continued on page 134 


Ch в You Make On the Screen Become 
The Changes to the File. 


Full screen editing is the fastest and easiest method of 


а editing all types of text files. Straight forward enough for 
news Sin ге novices, yet also the choice of professionals. VEDIT is а 
| | | appreciate that you can easily edit 10 times faster than with а 
command editor. Since VEDIT is customizable, it adapts to 
"Л M your applications and preferences, instead of requiring you 
. to adapt to it 
/ шюш T 
lists, are faster and easier to do with VEDIT than with more 
fullscreen = 
Full screen editor with status line and cursor. The screen 
шыш _ continuously displays the region of the file being edited. 
| Changes are made by first moving the cursor to the text you 
wish to change. You can then overtype, insert any amount of 
3 immediately reflected on the screen and become the 
changes to the file. 
key movernent to begin and end of lines and to 
North Star tab positions. 
Super Brain TRS-BO Model li and allowing line splitting and concatenating. 
Text movernent is very easy using a text 


proven full screen editor with unequalled features. You will 
т VEDIT is ideally suited to program development and it's 
special features rnake it the rnost valuable developrnent tool 
CU | TZ | em а programmer сап have. VEDIT appeals to word processing 
= users too. Many simple text editing tasks, such as mailing 

Features of VEDIT: 
new text or hit a function key. These changes are 
Full array of cursor movements with single 

Sorcerer 
Heath H8/H89 TRS-B0 Model | Function keys for character delete, line delete 
Most other CP/M Systems with register. 


CRT or Memory Mapped Displays. | Flexible command mode allows global 
search and substitute, repetitive editing 
operations. 


File handling allows files to be merged on input, split on 
output, drive selection and more. Blacks of text are readily 
copied from one file to another. 

Disk buffering can autornatically perform Read/Write for 
files larger than available main memory. 

Tabs settable to any positions. Tab key inserts tab 
character or spaces to next tab position. 

Extensive 60 page, clearly written manual withsections for 
both the beginning and experienced user. 


You Customize the Fastest Editor for 
Word Processing, C-Basic, Fortran and 
Assembler: 


Keyboard layout for all cursor and function keys. 

Your screen size. (Up to 70 lines, 200 columns). 
Default Tab positions and various parameters. 

Scrolling methods. 

Cursor type, blinking, reverse video. 

Its ideal for diverse hardware, keyboards and applications. 
For OEMs too. 


Ordering: Specify your CRT terminal type, video board or 
microcomputer, the BOBO/7BO or ZBO code version, and disk 
format required. 
Standard Package: Disk and manual.......... $110 
Manual: Price refunded with software purchase $ 15 
PHCEON V-100: 24 X 80 Video display board... $445 
| VISA and MASTER CHARGE Welcome. 
See us at Northeast Computer Show Booth 418 Attractive Dealer Terms. 


Compuview Products, Inc. 


618 Louise 7 Ann Arbor, Michigan 48103 Call Anytime - |313) 996-1209 
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| Now-Break Through The 64K 
Micro-M emory Limit! 


ВП мм 11111111211 
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SWEET 


DU TEE 


Bank Selectable e 16K Static RAM 


I IE теле т 
SAVE $ 
LIMITED TIME DFFER 


50.00 


Don't buy any more antique RAMs [RAM without 
bank select) — now there's Netronic's new 
| SWEET SIXTEEN board featuring a universal sofi- 
ware hank select system. SWEET SIXTEEN is 
capable of addressing 2,048 different banks. 
With SWEET SIXTEEN boards you can add n.m- 
ory beyond the БАК limit, or expand to à multi- 
terminal system. 


LOOK AT THESE FEATURES: 


ә 300 NS, low power 2114's. 


Software Bank Selector — Universal decoder 


works with Ггвтелсф, Alpha Micro. Netranics, mast 
other systems. of your design, Onboard dip 
swaithes- Bank Select Enable. Rese! ЕпаШе; Reset 
Disable: Port Address: Port Data 


naise immunimy 


a 


switch selectable, 


Phantom Option, dip switch selectable 
PWR/MWRITE Option, dip swilch selectable 
LED Indicator 10 display status, 
Glass Epoxy PC Board with gotd-plated contacts 


and double-sided solder mask 
è Fully Socketed. 
а Four Separate Regulators lor aaximum stability 
ID. Dry Money-Back Policy For Wire! B Tested 
Umit- Try a fully wired board — theo either keep i, 
renum ir For Kit, or simply retyrn id in working condi- 


Ion 


5249 85) now $198.85* 


ünce 


(203) 354-3175 
Please send Ihe items checked below 


ГІ SWEET SIXTEEN kit: No. 5-15 


МІ Inputs And Outouls mee! Іле proposed IEEE 
standards for the 5-100 hus. 

4.0 MHz Operation. 
Schmitt Trigger Bulfer an all signals for maximum 


Addressable On 16k Boundaries, (-GÀk, dip 


Eontinental US A, Credo Card Buyers 
Qutside Connecticut неввияниянат 


CALL TOLL FREE: 
800-243-7428 


From Connect най Or For Assist 


[reg price 


LI SWEET SIXTEEN, fully assembled. tested, 
геп price 5289 95) 


burned in: No. $-165W 


now 5239 95" 


"Pius $2 postage Û insurance Connecticut residents 
add sales lax. 


Talal Enclosed 5 


Ci Personal Check 


Г] Money Dirder/Castier s Check 


OVSA O Master Charge (Bank No 1] 


Acc! No 
ТА 


Print 
Мате 


Adres 
(чү 
Ша 


Exp, Dam... _ 


fS NETRONICS 


RESEARCH & DEVELOPMENT. LTD. 
333 Litchfield Ad., New Milford, CT 05776 
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10496 
159437? 
1n498 


|| 18580 


тишет тишшшш„шшошашйшшашашшйшшшашатшившишшитштишшишшишишшишшшшшши„иа‚и„ийЕйш:шшайайшшшш=швшш 


10505 MINSCREENCS5= 12:МНХ5СКЕЕМС@ = 114 

18518 MINSCEEENT1I= 16:МНХ5СКЕЕНС1 з= 112 

14515 FOR AXIS= ИТП 1:ЕНМПЕ- MERSZCREENCAERIZ»- HINZCFEEHSRAISZ? 
16520 RRTIOCXBAIZ3- RANGE SCALECASIS3 :NExT ARIS 

i522 PLOT 5, (MARSCREENCGO+ MIHSCREENCEY Z d- LEN <TITLE> 2 
18525 FLOT =, MREECREEMECl1», J.FRINT TITLE£ 

10525 FOR HSISs BT i 

1H85:B PLOT Б. COLOURED, 2, aA- 4ж AXIS, MINSCREENCAHHIS3I- 1 

105 sr PLOT MINSCREENCI=- BaIZ»- 1 

10545 PLT MASSCREENtAAIS + 2- ze CANT S= 13 

10550 PLOT MASSCREEN i- HEISÓ4 2- 2+ (AXIS= йу 

10555 PLOT MAXASCREENCARIS3+ 2- 24 (Ħa IS= 1), 255 

16560 J= JUMPCARISo¢ Z 

16565 FOR FLHCE- LÜHSRXISOTO HIGHCASIS3+ ISTEP ЛІМРЕНАГЫ) 
16570 GOSUE 16706. REM TIC MARKS 

18588 ВЕНРАЗ- RHaIS»s MINSCREENCI- REIZO- РЕМ OUTSIDE FRAME 
185568 FLOT 6, COLOURZ15:GÜOSLIE 11810 

14684 PLOT 6, COLOUR C22 ; REM NUMBERS 

10620 IF ABS «РЕНГЕ»< JUMPCAXIS3~ ZTHEH FLRCE- 8:REM NO EZPÜN 
14620 GRAFH¢1- REIS» MINSCREENCI- НХ152- G+ qx AXIS 

16646 ОЗШЕ 10200: FLACEF= STEE (FLACE? 

18656 PLOT z, ТЕХТЕЙ3- LEN CPLACES3.’ (2- AKIS3, TERTX 1? 

{4668 PRINT PLACES: NEXT РІНГЕ:МЕХТ AXIS 

ifées PLOT z.HHESCREEMCUODA 2- 4- LEN «ФІНБЕ ҰЙ 39 

1664 PLOT 34- MINSCREENC15»; 4:FEIHT LABEL FE? 

1йббб PLOT 3, MIMSCREENCHD/ 2- 6,29- HRRSCREEHCADA/ 4 

ійетй PRINT LREEL£$c1?:RETUEN 

15é: РЕМ 

i0629 REM 

19690 REM CALCULATE SCREEN GRAFH POSITION 

10621 REM 

12ê REM CONVERTS FLACE IN USER UNITS 

10695 КЕМ TO GRAFHCARIS? FROM 

10694 REM ЕНТІШЕНЕГЕ»; ІПМЕНХІС), MINSCREENCAK IS 
1869-5 КЕМ 

16766 Те RKRTIOCGREIS»* C€FLRCE- ПИСТЕ» ЕКЕМ CONVERT USER UNITS 
16716 GRAPHCASIS3= MINSCREENCAXIS3+ J+ . Góc :FETUETN 

16796 REM 

іпузі REM 

16792 FEM CALCULATE SCREEN TEXT POSITION 

19795 КЕН 

16794 REM CONVERTS GRAPH¢AKIS> PLOTTING UNITS 
18795 FEM ТІ ТЕКТЕІННІС» FOR CURSOR POSITION 

1йт Эс. КЕМ 

18260 ТЕ ТОЙ = СЕНЕН z:REM GRAPH UNITS TO CURSOR Pos 
iasi TEXT¢13= INT ігі, ?5- GRAPHED 43 RETURN 

132 КЕМ 

1229 REM 

10998 REM PLOT POINTS FR LINES 

18954 REM 

14992 REM ARRAY CNLINBER: 1» I5 PLOTTED EITHER 
19995 REM AS POINTS ПЕ AS CONTINUOUS LINE 

16294 REM 

11666 FLAG= 1:G0SUE 11158-RETURW :REM POINTS 

114616 PLOT 2. GRRPHCEO. GEREHEC13. 255:КЕТПЕН : REM POINT 


FEH FLACE ТІ“ CALCULATED FOR 

КЕМ TIC MARKS AND SCALE NUMBERS 

RET : с 
PLOT 2, 255. 27, 24, 29. 15.6, COLOURS 13, i2: REM DRAH FRAME 


Listing I continued on page 138 
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The Micromodem ІІ data communications system 
and the Apple ІІ” computer. What better combination to 
maximize the capabilities of your personal computer! 

This popular direct connect modem can transmit 
data between an Apple Il and another Apple Il, a 
terminal, another microcomputer, minicomputer or 
even a large time-sharing computer anywhere in North 
America. Тһе Micromodem ІІ has unique automatic 
dialing and answer capabilities which further increases 
the communications possibilities between the Apple Il 
and another computer or terminal. 

You cansend and/or receive messages or data 
when you are out of your office, home or out of town. 
Your branch business locations can communicate with 
each other regarding inventory and other matters over 
the phone. Or you can communicate with friends 
across the country, And you can access information 
utilities like the SOURCE for various business and 
personal applications. 

The Micromodem ІІ consists of two parts. One part 
includes the printed circuit board which holds the 
Micromodem Il, ROM firmware and the serial interface. 
The board plugs directly into the Apple ll providing all 
the functions of a serial interface card plus 
programmable auto dialing and auto answer 
capabilities. The on-board ROM firmware enables the 
Micromodem li to operate in any of three modes to 
perform different tasks-terminal mode, remote console 
and program control mode. 


The other part of the Micromodem Il datacomm 
system is a Microcoupler which connects the 
Micromodem board and Apple Il to a telephone line. 
The Microcoupler gets a dial tone, dials numbers, 
answers the phone and hangs up when a transmission 
is over. There are none of the losses or distortions 
associated with acoustic couplers. The Microcoupler is 
compatible with any North American standard 
telephone lines and is FCC-approved for direct 
connection in the U.S. It works with standard dial 
phone service or Touch-tone service. 

The Micromodem Il is completely compatible with 
Bell 103-type modems. Full and half-duplex operating 
modes are available as well as speed selectable 
transmission rates of 110 and 300 bps. 

Why not increase your Apple II's capabilities by 
outfitting it with the sophisticated Micromodem I! data 
communications system? The Micromodem Il is 
available at retail computer stores nationwide. For the 
store nearest you, call or write: 


Hayes Microcomputer Products Inc. 
5835 Peachtree Corners East. Norcross. Georgia 30082 (404) 449-8791 


™ Micromedaem Il is a trademark of Hayes Microcompultar Products, Inc 
"Appi Iis a regesterad trademark of Apple Computer inc 
The Micromodaem Il can ао he used wit ha Бе & Howell computer 


Hayes Microcomputer Products, inc, 
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Bubble Price Break 


Intel reduces prototyping prices of 1-megabit bubble 
memories by 40% now. And guarantees a volume price 
of $595 for complete component sets by August 1981. 


Fast-breaking bubble technol- 
ogy. You've been hearing about 
it for years. Now Intel announces 
the kind of break you've been 
waiting for: a price break. 

On August llth, Intel lowered 
its 100-unit price for the BPK72 
Bubble Memory Kit by 4096 to 
$995 — less than 100 millicents 
per bit. 

By August 1981, the price of 
megabit bubble memories ordered 
in 5,000-unit lots will be an 
unprecedented $595. That's 60 
millicents per bit. Not “projected.” 
Not “expected.” Guaranteed. 

One year later, for 25,000-piece 
orders, the unit price will be $295 
—cutting the per-bit price in half 


once more. Again, we guarantee it. 


How can Intel guarantee such 
a sharp price reduction? Simple. 
Intel was the first to bring produc- 
tion l-megabit bubble memories 
to marker. We've been delivering 
them for over a year, for a wide 
range of applications, and now 
we're moving prices down the 
manufacturing learning curve. 


Get more than bubbles 
Intel's bubble memory is a 
complete set of bubble compo- 
nents for microprocessor-based 
applications. T his set consists 
of six special support [Cs: a con- 
troller, a formatter/sense amp. 
three packages for coil driving 
and a current pulse generator. Ít 
interfaces to Intel® and other 
microprocessor system buses via 
the controller, which handles up 
to eight bubble memory packages, 
and provides built-in power fail 
protection and error correction. 
The bubble element and its 


small set of associated ІС can be 
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treated as a peripheral subsystem. 
This allows designers to con- 
centrate on higher level system 
objectives, instead of spending 
time learning the intimate details 
of bubble device interfacing. Thus 
minimizing expense in hardware 
and software development. 


Add more value 
to your product 

With Intel's solid-state bubble 
memory, all that moves is the 
information. That means high 
reliability and low maintenance 
for your products, even in harsh 
or unclean environments— the 
kind where disks and tapes won't 
go. And since the memory is 
completely nonvolatile, your data 


remains secure when the power 
goes off. No battery backup or 
replacement is necessary. 
Furthermore, [ntel's bubble 
memory system is small, light- 
weight and silent. By packing 
over | million bits into less than 
100 square centimeters of board 
space, it allows you to reduce 
the size, weight and power con- 


sumption of your products. 

As the natural mass storage for 
LSI microprocessor-based systems, 
Intel's megabit bubble memory 
makes it practical to design more 
features into your equipment. 

So now you can build in program- 
mability. Portability. Reduced 
service and repair costs. All with 
ensured data integrity, even in 
hostile environments. Consider 
what that means in your 
applications. 


Start designing now 

Everything you need to start 
designing your next generation 
product is included in our Bubble 
Memory Prototype Kit (BPK72), 
available now from distributor 
stock. It contains all the compo- 
nents necessary for a l-megabit 
system, plusa printed circuit board 
and complete documentation. 

To find out how bubble mem- 
ories can give you that competitive 
edge in your next project — and 
to receive our bubble brochure, 
contact your local Inte! sales 
office/distributor. Better yet, have 
one of our field sales engineers 
give you a firm quote based on 
exactly what you need for your 
next product. Write Intel Cor- 
poration, 3065 Bowers Avenue, 
Santa Clara, CA 95051. Or call 
(408) 987-8080. 


intel delivers 


solutions. 


Europe: Intel International, Brussels, Belgium, 

Japan: Intel Japan, Tokyo. United Siales and Canadian 
distributors: Alliance, AImac/Stroum, Arrow Electronics, 
Avnet Electronics, Component Speciallies, Hamilton Aynel, 
Hamillon/Electro Sales, Harvey, Industrial Components, 
Pronger, L А. Varah, Wyle Destribulian Group, Zentranies. 


BYTE November 1980 137 


Listing 1 continued; 

11020 PLOT 2.242, GRAFH: БЕНРНСІ), 255 :REETURM : ЕЕ YECTOR 
11106 FLAG= й: 50506 11158:RETUEM : КЕМ VECTORS 

1115B PLOT һ, COLOLIRCS» : FOR. TTEM- 170 HLUMBER:FOR AxIS= ATO 1 
11166 PLRHCE- AREAY ITER ASIS: GOSIE 187?880:NEZT ARIS 
11178 ON 2+ ITEMS 10Е FLAG= 13G05UE 11018. 1182 

11184 NEXT ITEM: RETURN 

11188 РЕМ 

111-2 КЕН 

11196 FEM PLOT ЕНЕ GRAPHS 

11191 REM 


Photo 1: Variation of text height and 


11192 REM НЕЕНТСМЦМБЕЕ, 1» 15 PLOTTEC EITHER volor. Both text heich 

а қ gin DAR A زا ا‎ = ght and color can be 
11197 РЕМ AS VERTICAL OF AS HORIZONTAL EARS changed under program control. 
11194 REM 


11288 FLAG= 1 UME 11510: RETURN : REM Т-ЕНЕ Test continued fram page 126: 
11296 FLAG= 8:605UB 11:18:RETUREM :REM E-ERFE Subscripts for array variables com- 
1isim COLOUR= z:FüR ITEM- ITO NUMBER тепсе at 0. In consequence, if 


11520 COLOURS COLOUR+ 1+ 2ж CCOLOUR= 33:FLÜT e, COLOLIRCCOLULIE » NUMBER = 25 and AXES = 1, then 


11:38 FOR AaIS= ATO 1:PLHCE- ARRAYS ТЕМ, AXIS) the BASIC statement DIM ARRAY 
11246 GÜüZUE 197588:HEXST AAS (NUMBER, AXES) will define an ar- 
11258 PLOT 2, 25й- FLAG 4, INSCREENCFLAG) :REM М OF Y EAR ray with dimensions 26 and 2. 

113268 FOR I= GRAPH¢L- FLAG?TO BGRBPHCi- FLAG)+ 1 Values of 0 or — 1 are assigned to 
li:rm FLOT I.GRHFHKFLBHG»:HERT I:FLüT 225:МЕХТ ITEM: RETURN results of logical operations: 0 for 
114258 РЕМ false and - 1 for true, This poperty is 
11491 РЕМ used in line 11170 of listing 1. 

11492 REM SAYE IMAGES ON DISK It is also possible to change the 
1149: КЕН height and color of displayed text (as 
11454 REM IMAGES SAVED AS SCREEN. DIS shown in photo 1); this is done occa- 
11435 RET sionally within the body of the pro- 


Listing I continued on page 144 gram in listing 1. 


The Subroutines 

| ! L | Listing 1 contains the subroutines 
A 10 Megabyte Winchester Bk келбет a Pr Sond fe prac 
graph on the color video-display 


hard disk Dased, screen, Subscripted variables, when 


used with a subscript of 0, refer to 
S1 OQ Com uter for some horizontal component of the 
М = р мә! | graph; a subscript of 1 refers to some 
vertical component of the graph. Cer- 
{ 292; tain calculation subroutines (for ex- 
$7500 ample, 10200 and 10300) can be ac- 
| E M в cessed at a line ending in "O0" to per- 
form calculations for both the X and 
Y axes, or they can be accessed at the 
corresponding line ending in "10710 
calculate for only one axis. 
Some of the more important 
subroutines are described briefly in 
the paragraphs that follow: 


YOU BET!!! 


— o — — ы —=— шш ae mes. 


We'll give you 20 to 1 
(storage that 15)! 

e 7000—Review or erase images; this 
subroutine enables graphs stored 
on disk to be reviewed (displayed) 
or erased from the disk. 

Ф 9000—Prepare complete graph 
outline; this subroutine consists of 
three subroutines that examine the 
data and draw the appropriate 
graph frame (see also subroutines 
10200, 10300, and 10500). 

è 10000—Data entry; the title of the 
graph, the axes' labels, and data 


ТЕ" р eee еее. س س‎ = 
| 
- E 


NNC Electronics 15631 Computer Lane 
Huntington Beach CA 92648 (714) 893-4120 
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, CENTRONICS MODEL 732: 
Give Your Business the Advantage 


CENTROnNICS 


(ata cnma Cop 


TW ТЕЛ] 


ы ПЕШІ Tes ікіһ ERGU TI 


THE ёё ы rTrROWICS MODEL тағ 


Centronics’ new Model 737 means you get more than 
ever from a printer. Outstanding print quality. Fast, 
quiet operation. Ready to handle text processing, 
word processing, or electronic mail in addition to reg- 
ular small business requirements. And it meets every 
business’ prime requirement: low cost. 


Outstanding Print Quality 

Model 737 is the first small business printer to 
offer correspondence quality printing. Characters with 
true descenders as well as underlining. Proportional 
spacing, the ability to justify right margins and serif 
typeface makes the 737 ideal for text processing appli- 
cations. Standard business data processing spacing 
makes it available for applications ranging from let- 
ters to aged accounts receivable reports. The steel 
platen assures crisp, clean print impression. 


Unexpected Features 

Leave it to Centronics to have some surprises in the 
new Model 737. You get the ability to print subscripts 
and superscripts (particularly important for chemical 
or mathematical applications). The field proven 700 
Series printhead technology and fewer moving parts 
mean reliability that you wouldn't expect in a com- 
pact, low-cost printer. 

And the 737 is quiet. An optional acoustic cover 
makes it ideal for office environments. 


Pick Your Paper 

Run letterhead paper for correspondence, roll paper 
for general information, or fan-fold paper for standard 
data processing (payroll, billing, inventory, etc.). You 
can, with the 3-way paper handling ability of the 
Model 737. 


The Printer of the Future...Today 

Never before has one printer offered such high 
quality, reliability, and applications flexibility at such 
low cost. (If you don't need the correspondence qual- 
ity of the 737, our Model 730 delivers 100 c.p.s. at 
even greater savings.) 


Why Wait? 

The new Model 737 is now available for delivery. 
For more information: call (603) 883-0111, Centronics 
Data Computer Corporation, Hudson, New Hampshire 
03051, or any of our 15 U.S.A. or 9 international sales 
offices. 

All Centronics products are supported by the largest 
worldwide service network of any independent printer 
company. Always use genuine Centronics ribbons 
and accessories. 


CENTRONICS PRINTERS 
...the advantage 


Listing 1 continued: 


11588 PLOT 6. COLOURED, Z, @ IL 11. 3.13, 31: REM SAVE ON DISK 
11510 INPUT "ENTER 5 TO SAVE, ПЕ PRESS RETURN: "; I$: PLOT 25,11 
114526 IF If< > "S"THEN 115468 

14520 FLOT 27,4:РКІМТ "SAYE SCREEN DIS &dx-éFFF":FLOT 27,27 
11548 RETURN 
11788 РЕМ 
11781 REH 
11782 REM 
11783 REM 
11784 REM 
11785 REM 
11786 REM 
11787 REM 
11788 REM 
11588 PLOT 6,4, 3. 0, 31, 11. 3, 16, 31: REM COLOR SELECTION 

11292 INPUT "ENTER C TO CHANGE COLOR: " K$ 

1185804 РІПТ &.COLOURGZ?. 3,8, 31, 11: IF KF > "C"THEN RETURN 
11606 PLOT & 38.12. 3.23. 7,49:°PRINT "COLOR SELECTION" 

11918 PRINT :FRIHT .. :INPUT "TOUCH COLOR FOR BACKGROUND, "i I 
115820 I= (ASD <1%;- 160% S:FLOT 6, Л. 12, 5, 16. 11:ЕЕМ BED 

41820 PLOT & I/ бж 9+ 2+ d CI? 40D 

118446 DATA "ҒЕАМЕ", “SCALES”. "GERFHi". "GRRHPHzZ":FESTORE iifida 
11854 FOR J= 170 4-READ [f:FLOT 5. 16, Э+ 2+ I PRINT "FOR “; If; 
11860 INPUT ""; JZ:COLOUR¢ J>= Із ASC CT£5- 16 

11978 FLÒT 6, COLOUR? J), 5, 32. 94 ж I.PRINT [#:NEXT J: RETURN 
115208 КЕМ 

11591 REM 

11592 REM PAUSE 
11823 FEM 

11594 REM 

11855 РЕМ 

11896 REM 

11906 PLOT & COLOUR 15, 51, 3. 18. 21 REM PAUSE 

11218 PRINT "PRESS RETURN TO COMTINUE":FOR I= iTO 1666:NEXT I 
11928 FLOT i5. 5, 8, zL 11: INPUT ""; I$: RETURN 


SELECT COLORS 


COLOUR 15у FRAME 
COLOURCZ) SCALE 
LCOÜLOUR(S» GRAFH 1 
COLOURS4> — GRIAFH 2 


"PRESS RETURN TO CONTINUE" 
BLINKS BRIEFLY AT BOTTOM OF GRAPH 


Enter graph-plotting mode 

Point at X Y 

Vector to X, Y 

Horizontal bar al Y fram XÛ lo XM 

Vertical bar at X from YU to YM 

Cursor to tab T at line L 

Defines the color al both Ine foreground and background 
Cursor to home 

Tab & spaces 

Line leed (move cursor down one line) 

Erase line 

Erase page 

Double-height text | 

Normal-height text, with blink mode ої! 

Changes color of foreground or background (whichever is 
active) 


5 
PLOT 16 thru PLOT 23 


PLOT 27, 4: PRINT 
"[disk commands]: 
PLOT 27, 27 

PLOT 27, 10 

PLOT 27, 24 

PLOT 28 Cursor up 

PLOT 28 Enable background color 
PLOT 31 Blink оп 

PLOT 255 Cancel graph-plotting mode 


Execute floppy-disk command 
Write text vertically 
Write text horizontally 


Table 2: Table of plot codes in Compucolor BASIC. Many functions associated with 
the color video-display screen are achieved by the use of the PLOT command, The 
table of PLOT commands here includes all those used in listings 1 and 2. 
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| Range of Values, A, 


Initia! Value | 
Tor JUMP 


to Be Plotted 


D121=A< 1.21 
1.21 = А< 121 
12.4 =Н<121 
ігі =6< 1210 


1210 sR< 12100 


Table 1: Initial value for step size 
(UMP) given the range (Е) of the 


| variable to be plotted. The table can be 


continued in both directions by either 


| multiplying or dividing all the 


numbers in a line by 10. Once the in- 
itial value for JUMP is found, it is 
repeatedly divided by 2 until the step 
size used subdivides the range into at 
least four intervals—that is, until 


JUMP s (K/4). 


are entered in this subroutine. Cer- 
tain applications (eg: histograms) 
require only one set of data to be 
entered. If CHOICE=1, then the 
subroutine fills only ARRAY (n,1), 
that is, the data entries are placed 
in ARRAY (0,0), ARRAY (1,0), 
ARRAY (2,0, and so on. lf 
CHOICE is not equal to 1, then 
this subroutine expects two sets of 
data to be entered, filling both AR- 
RAY (n,0) and ARRAY (1,1). The 
Y-axis data is duplicated in a third 
column, ARRAY (n,2), thus allow- 
ing this data to be manipulated 
later without being destroyed. 


e 10100—Equation plotting; this 


subroutine tests to see that no 
equation exists, then invites the 
user to write an equation at line 
500, The equation takes the form 
Y= (some arithmetic expression 
using X). Once the equation exists, 
the subroutine asks for a title and 
the X-axis limits. The program 
then uses the equation to calculate 
twenty-five equidistant data points 
to fill ARRAY (n,1). 

10200—Find big and little; this 
subroutine determines the largest 
and smallest values for the data 
and stores them in arrays BIG (n) 


and LITTLE (n). 


€ 10300—Prepare values for frame: 


the step size (JUMP) is calculated 
in accordance with the constraints 
described above. This value is used 
to determine the HIGH and LOW 
values for the scale. GAPS is the 
number of JUMPS in the length ot 
the axis (variable SCALE). 


è 10500—Draw borders with scales 


and titles: this subroutine draws 
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CALL TOLL FREE: 1-800-528-1418 


ы. 
“ы 
T) 


The latest in all-in-one computers is now avoilable 
from MicroWorld! The new, compact Archives Busi- 
ness Computer is CP/M-based, S-100 compatible, апа 
includes 64K RAM as standard equipment. The Archives 
also features an amozing storage capacily ... up to 
1.5 megabytes on built-in, dual 5 1/4" drives! The det- 
achable microprocessor-controlled keyboard in- 
cludes a righthand numeric pad, leflhond function 
keycluster, ond 23 relegendable function keys. A full 
25-line by 80-charocter display is provided by Ihe 12" 
green phosphor monitor. Screen attributes include 
inverse video, blink and underline in any of B intensi- 
lies. Options for the Archives Business Computer 
include a direct-wire modem, hardware floating point 
chip, and an extensive selection of applications sof- 
ware! 


CALL FOR PRICE! 


DIABLO 630 RO AEF MICROSHOPPER 

Letter-qualily, up to 40 cps printer ^ Mew edition of Ihe bes! selling 
offers complete interchangeabil- Priced lower Ihan Novation, lower | computer consumer guide! In- TELEVIDEO 920B 
ily between metal and plastic print than Livermore! New Bell 103A- cludes more than 100 photos, Your besi terminal buy, Kxaded 
wheels! Universal Interface, baud | compatible, R5232-compalible dozens of hardware and software with features! Full-funclion key- 
rates fo 9600, optional forms ac- | modem has special Бойегу- product reviews... feature arlicles, board, 24 x 80 dispicy, blink, reverse, 
lor. powered option! glossary, and more! self-test! | 

CALL FOR PRICE! CALL FOR PRICE! $10.00 POSTAGE PAID CALL FOR PRICE! 


FREE FREIGHT 


MicroWorld provides the most ottractive mail-order offer in 
the computer industry. The nation's largest inventory, plus 
our own automated order processing allows us to pass on 
unrivaled savings! And now...FREEFREIGHT on any product 
featured on this page! We'll pay Ihe surface freight on any 
computer or peripheral product in this ad. Call MicroWorld 
today, the source you con trust! 


pm, Ww 


f 


1425 W. 12ih -— Mies AZ 85284 
Master Card and Visa orders welcomed! 


ATARI 800 SYSTEM 


MicroWorld now offers complete lace Module, choice of prinlers, 
systems based around the Alari disk drives, program recorder, 
B00 Personal Compuler . . . inter- modem, extensive software library! 


CALL FOR SPECIAL PRICE! 


Listing 2: Demonstration program for the subroutines of listing 1. This short program, 
when added to the program іп listing 1, allows the user fo make a graph of a collection 
of points, an equation, or a series of vertical bars. 


о REM КТ 5 REM 
© REM 


GRAPHS. «E | 
DEMÜNSTRTION PROGRAM FOR USE WITH SUBROUTINES 


CC) Н.М GROGOND. AUG. 19/9 


46 RESTORE : CLEAR 206:DIM I$60125 


әй DATA 1.2.6 4: РОК [= iTO «КЕНІ» COLOUR IO: 


AT I 


36 PLOT 29, 27, 24, 15, 14. 2. от, €. 1,12) 2. 16. s: KE CLEAR РАСЕ 
208 REM 
238 REM 


imd PRINT "SELECT GRAPH TYP E:" PRINT 

210 PRINT :PRINT ,, "1. aY SCATTER" 

зей PRINT :PRINT .,,"2 PLOT EQUATION" 

S20 PRINT :FRINT "3.  *v-EHR GRAFH" 

248 PRINT :РЕІНТ .;..:INPUT "ENTER 1 ~ 3: “ik: PLOT 26,11 
ой IF К< 10R K> STHEN 248 

ieH IF Ke > 2THEN 590 

78 RESTORE :CLERR 260:FOR I= 170 4:FERD COLOUR<1)-:NEXT I 
“ӘЙ K= 2:DIN ARRAY CSS. 1): REM DIMENSIONS FOR EQUATION 

390 ÛN KGUSUB 1000й, 10100, 109000: КЕМ PREPARE DATA ARRAY 
466 GUSUB S604. FEM FERME 

410 ON KGOSUE 1100, 11108, 112600: REM SCATTER, LINE, -BRRS 
424 GOSUB 11906: РЕМ PAUSE 

428 GOSUB 11588:REM SAVE 

444 GOSUB 1180й: КЕМ SELECT COLORS 

458 IF K$- "C"THEN 4660 

464 GUTO 5 
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FREE your keyboard — interact directly with the 
screen. Why waste time typing? Use a 3-G Light Pen. 


B in ris business Al denker с) enki 


Denial labs тп Paranda, Pannnylenmnea 
uses быт pene lor data entry. Harry 
Leg o! Pitishinld. Massachusetts uses 
ihe pen to select telephone numbers 
ia be dialed by his computer Thonwaid 
Esbansen ol Whero Eg. inc іп Мыз 
nmeapaohs. &emnesola wes education 
aliwai lot ihe JG Light Pen Era 
Air Dispatch al Кетле Ан portion gw 
York unes піл fens lo speed up 115 bus- 
imase operations, Or Aichard Karns 
of Бая! Carolina Шлег moopor 
ales Gur nen ma dermonasmatiom wih 2 
Vere gyntIhigesizarr Fo beach ЕЕЕ шг 
mow la use compulers іп НоЧато, Jo 
han Smid uses а Jd light Pen io 
experiment wath graphics 


Thiese pescplé hive discoyered mé be 
rete o wing а JG Light Pen 
Wouldnt a 3-G Light Pen make your 
sy5lem mare versatile and more lune 
нала? Yas. al course would! 


Бағ Walt = crpe your prenigdayand 
JACEE 
1 3 Gigh Pen 
ің Demenaramoóm tassels шн 
Prelessicnal TAS-40 PET and 
Appt} 
1) Sampie program sling 
i] Camplere аит сга Ard 
гагц hans 
5| diner Ligni Fen sottware and 
games ач alanis 


NO ASSEMBLY NECESSARY, AEADY 
TO PLUG IN ANG USE 


Complete documentation so you can 
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the borders for the graph with its 
scales, labels, and title. The length 
of each number or word is em- 
ployed to ensure appropriate posi- 
tioning. The value of RATIO, cal- 
culated here, is used іп the 
subroutine at line 10700. 

è 10700— Convert units to screen; а 
value on one of the axes (in 
variable PLACE) is converted to its 
corresponding screen position 
(stored in variable GRAPH). 

® 10800-Converts units for text posi- 
tion; a screen position variable, 
GRAPH, is converted to its cor- 
responding cursor position and 
stored in variable TEXT. 

€ 11000 and 11100—Plot points or 
lines; the data points in ARRAY 
are plotted аз separate points 
(11000) or as points joined by lines 
(11100). 

è 11200 and 11300— Plot Y-bars or 
X-bars; the quantities in ARRAY 
are plotted as vertical (11200) or as 
horizontal bars (11300). 

Ф 11500—5ave image on disk; this 
subroutine transfers the finished 
graph to disk for recall later. 

e 11800—Select colors; the colors 
for the background, frame, scales, 
and graphs are selected with this 
routine, 

e 11900—Pause; this subroutine 
causes the words "PRESS 
RETURN TO CONTINUE" to 
flash briefly beneath the graph. 


A Demonstration Program 

The program in listing 2 was writ- 
ten to demonstrate the color-graphics 
subroutines. Graph type 1 allows 
data to be entered and displayed as 
separate points, The program initially 
selects the colors shown in photo 2a, 


| but the user can select his own colors, 


as shown in photo 2b. 

Photos 3a and 3b illustrate the use 
of the equation-plotting subroutine, 
graph type 2. Photo 3a shows the 
program colors for the first range 
selected ( —2 to +2); photo 3b shows 
a different set of colors selected by the 
user For the longer range ( — 4 to +4). 
Photo 4a shows how a variable, such 
as income, can be displayed as a 
Y-bar, as an example of graph type 3. 
Photos 4b and 4c show the same data 
using different colors selected by the 
user. 

The brevity of listing 2 shows that 
minimal program writing is required 
to produce these graphs. In fact, if 
only one type of graph is required 


IHE KURTA 


GRAPHIC TABLET 


A VERSATILE INPUT DEVICE FOR SIVIALL COIVIPUTERS 


e 8%' x 11" TABLET SURFACE 

e PEN 

е COMPATIBILITY WITH 7" x 9" DISPLAYS 

ә MINIMUM INTERFACE AND SOFTWARE 
HEQUIREMENTS 


KURTA Graphic Tablets provide the small 
computer user with a method of enhancing 
his or her present setup without making a 
large expenditure. For example, because of 
the recessed tablet surface, an £" x 11" pad 
of paper fits snugly, virtually eliminating 
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re-location problems. Hard copy is easily ob- 
tained using the pen with replaceable ball 
point cartridge. The KURTA Graphic Tabletis 
directly compatible with standard 7" x 9" 
display screens and since the tablets' data 
output directly matches the computer capa- 
bilities, the interface and software require- 
ments are minimized. KURTA is "the new 
leader in graphic message input and deliver y." 

For more information about the KURTA 
Graphic Tablet see your nearest computer 
dealer or contact us direct. 


CORPORATION 
206 S. RIVER OR. 

TEMPE, ARIZONA 85281 
(GO2) 968-8705 


BYTE November 1930 


143 


In such a program and in the dem- 
onstration program, the X-axis and 
Y-axis graph scales are determined 


(eg: points joined by lines), then the 
total program would be: 


300 GOSUB 10000 : REM DATA automatically by the program except 
ENTRY where the user selects the X-axis limits 

310 GOSUB 9000 : REM FRAME for the equation. 

320 GOSUB 11100 : REM PLOT 


LINES Summary 
330 GOSUB 11900 : REM PAUSE The subroutines in listing 1 were 
340 END written to illustrate the principles 


used in determining neat graph scales, 
and emphasis has 
these calculations. 


been placed оп 
The frame is 


Of course, this assumes the presence 
of the subroutines given in listing 1. 


2а 


Photo 2: Examples of point-plotting mode. The computer automatically chooses the 
colors of photo 2a, but the user can override this to select any other color combination, 
as in photo 2b. The slight "pincushion" effect can be eliminated by the addition of a cor- 
rective kit supplied by Сотрисоіог. 


За 


Photo 3: Examples of equation-plotting mode. The range о} both the X and Y axes can 
be changed, as can the choice of colors. Photo 3a illustrates the standard colors as 
selected by the computer; photo 3b shows another graph with colors of the user's 
choice. 


4a 


drawn just outside the area in which 
points will be graphed. This avoids 
the problem of graphing points that 
lie directly on the frame; it also 
avoids the possibility of the color for 
a nearby graph point spilling onto the 
frame, The program generates an 
even number of scale increments for 
each axis; this ensures uniform spac- 
ing of both tick marks and numbers. 
Colors are critical when the screen is 
being photographed; light colors on 
dark backgrounds show up best (this 
is discussed in detail in my previous 
article in the January 1980 BYTE). 

These subroutines can be used in 
many graphics applications. As writ- 
ten, they employ two-letter names as 
well as the variables X, Y, I, J, K, I$, 
J$, and K$. This allows the user all 
the remaining single letters. If the 
users program defines NUMBER 
(number of points) and fills ARRAY 
with the appropriate data, then the 
subroutines in listing 1 can be used to 
generate a graph. The graph will be 
labeled as well if the user defines the 
variables TITLES, LABELS(0), and 
LABELS(1). 

The photographs used to illustrate 
this article have been created using a 
Compucolor Il with 16 K bytes of 
user memory but without the Pin- 
cushion Correction Kit. The barrel 
distortion on the top and bottom can 
be reduced by using a telephoto lens, 
but the pincushion effect on each side 
will then be worse unless the correc- 
tion kit is installed. 

Next month, Part 2 of this article 
will use the subroutines given here to 
construct several other kinds of 
graphs: a different kind of equation- 
plotting routine, a histogram with the 
equivalent Gaussian (bell-shaped) 
curve superimposed, linear and other 
kinds of regression plotting, and a 
monthly analysis graph of more than 
one variable, Ш 


Photo 4: Examples of bar-graph-plotting mode. Here, the same data is displayed in the standard colors (photo 4a) and two sets of 


user-selected colors (photos 4b and 4c). Horizontal bar graphs can also be displayed. 
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Programming Quickies 


Simple Base Conversions 
for the TRS-80 


James M Curran, 24 Greendale Rd, Cedar Grove NJ 07009 


l have noticed that decimal-to-hexadecimal and 
decimal-to-octal conversions are usually accomplished 
by means of subroutines, most of which require three to 
four statements. This is efficient enough for users of a 
low-level BASIC; however, computer enthusiasts with a 
BASIC interpreter containing the DEF EN (define func- 
tion) command long for a simple one-statement conver- 
sion. Here are such conversion statements, For those of 
you who need to convert hexadecimal or octal to 
decimal, these conversions are also included. I have even 
thrown in a decimal-to-binary function, 


Listing 1: Definitions for five base-conversion functions. The 
first statement defines the function for converting decimal to 
binary numbers. The second and third definitions give the func- 
tions for converting from decimal to hexadecimal and from 
hexadecimal to decimal numbers, Notice that the variable HX$ 
must be initialized for both of these. The last two statements 
define the functions for converting from decimal to-octal and 
from octal to decimal numbers. 


1,DEF FN DBÉ(D)e(D AND 1)-(D AND 2)*5+(0 AND 4)*25- 
(D AND Bj*125*4(D AND 16)*625+ 
(D AND 32)*3125*(D AND 64}*15625+ 
(D AND 128)*78125 


2,HX5-"0123456789ABCDEF" 
DEF ЕН DHS(Dj-MIDS(HXS,(D AND —4096 }/40956+1—- 
(D»32767)*16,1)* 
MIDS(HXS,(D AND 3840)/25541,1)4 
MIDS(HXS,(D AND 240 )/16+1,1)+ 
MIDS(HXS,(D AND 15)*1,1) 


3. HX$2"0123456789ABCDEF" 
DEF FN H$D(HS )=( INSTR( HX$, MIDS$(H$,1,1))-1)*40364 
( INSTR( HXS, MIDS( H$,2,1))-1)*2564 
( INSTR( HX5, MIDS(H5,3,1))-1)*164 
( INSTR HXS,MIDS(HS,4,1))-1) 


4.DEF ЕН 00#{0)={0 AND 7)*(D AND 56)*1.725- 
(D AND 448 }*1.5625+ 
(D AND 3584j*1.553125-4 
(D AND 28672)*2.442140625 


5.DEF FN OSD( 05 )e VAL( MIDS(05,1,1) )*3276* 
VAL(MIDS(05,2,1]))*40564 
VAL(MIDS(0$,3,1))*512* 
VAL(MIDS(05,4,1))*644 
VAL(MIDS(05,5,1))*8-4 
УАШ МІП5(05,6,1)) 


These functions can also be used as subroutines by 
those without the DEF FN command. Ап AND-statement 
is necessary, because it performs a logical-AND opera- 
tion which is used in all three routines to convert decimal 
to the various other bases. 

The first function, which I call FNDB#, returns the 
binary equivalent of the argument as an eight-digit in- 
leger. 

The hexadecimal equivalent of the argument is return- 
ed by the second function, FNDH$, as a four-character 
string with leading zeros, Arguments greater than 32767 
(7FFF hexadecimal) must be signed; ie: reduced by 65536. 
For a 1-byte conversion, only the second half of the func- 
tion is necessary. 

Му third function, called FNHSD, converts the argu- 
ment, which must be a four-character string, into its 
decimal equivalent, In this function, the INSTR com- 
mand is employed; if your BASIC does not have it, it is 
easily replaced with a BASIC subroutine. Its function is 
to return the position in the first string at which the sec- 
ond string begins. FNH$D can also be made into а 1-byte 
routine by using its second half, Both FNH$D and 
FNDHS require HX$ to be initialized. 

The final two functions for decimal-to-octal conver- 
sions (FNDO# and FNOSD) work similarly to their hexa- 
decimal counterparts. 8 
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Brains of Men 


by Ernest W. Kent 


When the “Brains of Men and 
Machines" series of articles originally 
appeared in BYTE magazine, the re- 
sponse was immediate and enthusiastic. 
Now Ernest W. Kent has expanded his 
ideas about the brain into a full-length 
book. 

As researchers begin to unravel the 
mysteries of the brain's chemical, elec- 
trical, and synaptic circuitry, their find- 
ings are becoming immediately ap- 
plicable to advances in robotic behavior 
and computer design. The Brains of 
Men and Machines "dissects" the 
brain to provide new insights into com- 
puter design and artificial intelligence. 

It is one of the rare books that tran- 
scends disciplinary boundaries. In it the 
ever increasing relationship between 
man and machine is freshly examined — 
a relationship, Professor Kent con- 
cludes, that is today being reexamined 
in the light of man's own neurological 
self-image. 


Hardcover 304 pages 


ЕШТЕ, 
EINS рыны, Мне 


ISBN s«0-07-034123-0 
Pree $15.95 
Please remil in 11.5, funds or draw on a 1,5 Bank 


Please send ÛJ серезін 
The Brains of Men and Machines 


Title Company 


Cily State/Province ode 


ГІ Check enclosed in the amount of 3 
L] Bill Visa L] Bill Master Charge 
Card Ма. 
Exp Date. 
Add 75e per book to cover 
postage and handling. 


Available іп October 


and Machines 


related items. If you are in- 


lut) M ARIE rested in starting a t 
Clubs and Newsletters еее 


A Club in Augusta 

_The CSRA Computer 
Club is a group of computer 
hobbyists and professionals 
that enjoy working and 
playing with computers. 
Dues are $6 per year and 
everyone interested in com- 
puters is invited to attend 
the meetings held at 7:30 
PM on the third Thursday 
of each month in the Stu- 
dent Center of the Medical 
College of Georgia, Laney 
Walker and 15th streets in 
Augusta, Georgia. A month- 
ly newsletter is also publish- 
ed, Contact the club at 
CSRA Computer Club, РОВ 
284, Augusta GA 30903. 


TAS-80 Group in 
Manchester 


The Manchester TR5-80 
Users Group meets the first 
Sunday of each month at 
Raytheon Company, Island 
Pond Rd, in Manchester, 
New Hampshire. For infor- 
mation, contact Scott 
Mitchell, 346 S Taylor 5t, 
Manchester NH 03103, (603) 
624-0089. 


Classroom Computer 
News 

Classroom Computer 
News is a bimonthly news- 
letter written for teachers 
and administrators and 
covers the technical and the 
human side of using com- 
puters in schools, as well as 
developments in the micro- 
computer industry. Each 
issue includes application 
programs, tutorials, book 
reviews, new product 
reviews, and industry news 
briefs, Interviews with in- 
novators in the educational 
computing field, accounts of 
teachers’ and administrators’ 
personal experiences with | 
microcomputers, overviews 
of software, and analyses of 
trends within the industry 
are covered. Subscription 
rates for Classroom Com- 
puter News are $9 per year. 
(Contact Classroom Comput- 
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lishing contact with other 
users, write to Larry | 
Morrow, 8075 Spring Gar- 


er News, POB 299, Cam- den Ct, W Chester OH 
bridge M.A 02138, (617) 45069, 
661-6164. 


News and Trading 
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terested in swapping infor- forum. The newsletter in- 


mation, programs, and other | cludes buy-and-sell columns 
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the resl 
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and articles on hardware 
and software. Ads are $1 
per line. А line consists of 
60 characters, punctuation 
and spaces included. All ads 
should be printed or type- 
written. Include phone num- 
bers and addresses on a 
separate portion of the card. 
Ihe deadline for submission 
of ads or articles is the 
twenty-sixth of each month. 
Ihe Midwest Buss is mailed 
on the first of each month. 
Subscriptions are $6 per 
year. Contact The Midwest 
Buss, 441 E Bernhard, Hazel 


Park MI 48030. E 


FULL SPEC 
50-WATT SWITCHING 
POWER SUPPLY FOR 


ЖА Ор, UNDER... 


M ihe incredibly low price 
But don't be mislead by price, Thisisnostripped down, coverless 
rmance switching 
pressive specifi- 


cations while employing the absolute latest Stale-of-the-arl power 
conversion techniques. Yet it’s smaller. lighter, and more ret able than 


All ata cost that combines affordability with the finest features of 
switching technology. The result is a dramatic new dimension in 


See for yourself. For fast action, write or phone for our new 1980 
Catalog with complete details on the exciting naw SD Series 


b a, 


 Three-Dimensional Graphics 
for the Apple II 


Many articles have been written 
regarding three-dimensional graphics 
on home computers. Some involve 
highly complex hardware such as 
spinning mirrors, while others rely 
upon computation-intensive software 
to project three-dimensional objects 
on a two-dimensional plane. 

Taking an innovative step back- 
wards and rediscovering an old tech- 
nique, І have been able to create 
three-dimensional pictures using my 
Apple Il computer. I have generated 
a number of visually stimulating dis- 
plays in this manner and would like 
to share with you the methods used, 
with the hope that you too will dis- 
cover new ways to use your com- 
puter, 

The method is simple. Just take a 
piece of cardboard, and with a pair 
of scissors, cut out a pair of eyeglass 
frames. Next, put a red filter over the 
left eye opening in the frame and a 
green filter over the right opening (I 
did say it was an old idea!). When 
viewing the screen with the glasses 
on, anything colored red will not be 
visible to your right eye, and any- 
thing green will not be visible to your 
left eye (you may have to adjust the 
tint on your television to optimize 
this), Anything white will be visible 
to both eyes. 
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The image that falls on the retina of 
your right eye will be the green image 
on the video monitor, but it will 
appear to be whitel (It's all done in 
your brain.) The same is true of the 
red image in relation to your left eye. 
(We will refer to the red image in our 
software as violet. T his is because the 
Apple HI-RES graphics cannot gen- 
erate red.) |However, see “More 
Colors for Your Apple," by Aller. 
Watson IH, June 1979 BYTE, page 
60... R55] 


Creating an Image 

As you can see by figures 1a and 
1b, an image that seems to appear in 
front of the screen can be made by 
drawing the green image to theleft of 
the red one, Ап image that appears 
behind the screen is simulated by 
placing the green image to the right of 
the red one. The apparent depth is 
determined by the distance between 
the two colored images. 

It should be mentioned that the 
brain requires a frame of reference to 
judge distance "properly." An effi- 
cient way to provide this reference is 
to put a white border arcund the 
screen. This will define the neutral 
plane, Naturally, any objects on this 
plane need be drawn only once in 
white. 


The program in listing 1 generates a 
set of lines which appear to disappear 
into the distance. 

Another simple program is present- 
ed in listing 2. This one generates a 
three-dimensional box. 

Using the shape-generator pro- 
grams provided by Apple, the user 
can make objects appear to be 
vario бі? 5 anj depths. This effect 
can b. seen by running the program 
in listing 3. 

You can place as many objects in 
space as you have room for. There 
are, however, some guidelines. 


9 You should draw your images 
from back to front. This way any 
overwriting will look natural. 

Ф Ас you approach the neutral 
plane, the two images get closer 
together. Any place that they are 
coincident should be white. This 
can be handled with software. (1 
didn't say easily.) 

® Using other colors generates an 
unbalanced image in the neutral 
plane—you experiment. 

€ You will have to adjust your color 
television set to match the color of 
the filters that are being used. The 
best way to do this is to draw a 
small green square and a small red 
square on the screen. Then place a 

Text continued on page 154 


just bought 


It you 


another 
printer, 
boy are 
ou gonna 
4 b: pork 


The Epson MX-80. It's not just another worked- 
over rehash of last year's modei. It's our top-of- 
the-line 80-column printer. [t's new. From the 
ground up. And it’s the most revolutionary 
printer to hit the market since Epson invented 
small printers for the 1964 Olympics in Tokyo. 
Don't take our word for it, though. Compare. 
There simply isn’t a better value in an 80-column 
printer. Period. 

But here's the fact that's going to staod the 
printer world on its ear. The MX-80 sports the 
world's first disposabie print head. After it's 
printed about 50 million characters, you can 
throw it away. Because a new one costs less than 
$30, and the only tool you need to change it is at- 
tached to the end of your arm. 

Now that's revolutionary, 
but that'sonly the beginning. 
The MX-80also prints bidirec- 
tionally at 80 CPS with a logi- 
cal seeking function to mini- 
mize print head travel time 


The world's first disposable print 
head, H iasa life expectancy of over 50 
million characters, yel i's so simple, 
you can change tert h one hand. And il 
costs less than -repeal less than – 530 


and maximize throughput. It prints 96 ASCII, 
64 graphic and eight international characters in 
а tack-sharp 9x9 matrix. And it provides a user- 
defined choice of 40, 80, 66 or 132 columns and 
multiple type fonts. 

We spent three long years developing the 
МХ-80 as the first of a revolutionary series of 
Epson MX Printers. We employed the most ad- 
vanced automatic assembly and machining 
techniques in existence to produce a printer that 
is incredibly versatile, remarkably reliable and 
extraordinarily inexpensive. It's a printer that 
could only come from the world's largest man- 
ufacturer of print mechanisms: Epson. 

If it sounds like we're proud of the MX-80, we 
are. Not only does it do things 
some of the world's most ex- 
pensive printers can't do, it'll 
do them for you for less than 
$650. That's right. Under $650. 

And if that isn't revolution- 
ary, we don't know what is. 


EPSON 


23844 Hawthorne Boulevard, Torrance, Calif omia 90905, Telephone (213) 378-2220 
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Listing 1: This Apple integer BASIC program generates three-dimensional lines disappearing into infinity. 


0 XO=YO=COLA=SHAPE=ROT=SCALE 


5 INITz20B8B:CLEARZ2062:PLOT-2830:LINE-2836:DRAWz2871:XDRAW-28BU 
10 BLACK=O:WHITE=127 :VIOLET=85: LET GREEN=42 


100 CALL INIT: POKE -16302,0: 
150 REH BUILD THE BORDER 


200 COLRSWHITE:XOs0:Y0z0: CALL PLOT:XOs279; CALL LINE: YO=191: 


CALL LINE:XOs0: CALL LINE:YO-O: CALL LINE 


205 Х051:Ү0-1: CALL PLOT:X0-278: CALL LINE: ¥O=190: CALL LINE:XOs1: CALL LINE:YO-!: CALL LINE 


250 REM 
251 REM 
252 REM 
500 НЕМ LINES TO INFINITY 


510 COLR-VIOLET:XO-25:Y0-180: CALL PLOT:XO-260:Y0-20: CALL LINE:XO-T70:YO-180: CALL LINE 
520 COLR-GREEN:XO-50: CALL PLOT:XOz270:Y0:20: CALL ШІМЕ:Х0-10:140-180;: CALL LINE 


550 END 


Listing 2: An Apple integer BASIC program for generating a three-dimensional box. 


О XO0=YO=COLR=SHAPE=ROT=SCALE 


5 INIT-2058:CLEAR-2062:PLOTz2830;L INEz2835:DRAWz28071:XDBRAWz28BU 
10 BLACKzO:WHITE-127:VIOLET-B5: LET GREEN=42 


100 CALL INIT: POKE -15302,0: 
150 REM BUILD THE BORDER 


200 COLRSMHITE;XO-0:YO-0: CALL PLOT: X02e279: CALL LINE: YO=191: 


CALL LIWE:XOz0: CALL LINE:YOzO0: CALL LINE 


205 XO0z1:YOs1!: CALL PLOT:XO0-278: CALL LINE:YOz190: CALL LINE: ХО=1: CALL LINE:TYOz1: CALL LINE 


600 REM 
601 НЕМ 
602 REM 


803 REM А BOX.... 


610 COLR-WHITE:XOz150:Y0-50: CALL PLOT: XO=250: CALL LINE: ¥O=150: CALL LINE:XO-150: CALL LINE: ¥O=50: CALL LINE 


615 COLR=GREEN:YO=75:X0=40: CALL LINE 
620 X0=140; CALL ІІМЕ:Х0-250:Ү0-50; 


522 X0-250:Y0-:150: CALL PLOT 


825 XOs140:Y0s175: CALL LINE: ХО=40: 


CALL LINE 


630 YO-75: CALL LINE:XOz140: CALL PLOT:YOs175: CALL LINE 
635 Х0-11:Ү0-75: CALL PLOT:YOs175: CALL ШІКЕ: ХО= 141; CALL PLOT:YOz75; CALL LINE 


637 COLR=VIOLET 


CALL LINE:XOz150:Y0z150: CALL LINE:XOsUuO:YOs175: CALL PLOT 


600 Х0-30:Ү0-185: CALL PLOT: ¥O=65: CALL LINE:XO-1!30: CALL LINE: ¥O02185: CALL LINE 


G42 Х0-250:Ү0-150: CALL LINE 


B45 Х0=130:Ү0=185: CALL РІ.07:Х0-30: CALL LINE 
550 X0-2150:Y0-150: CALL LINKE:XO0-30:Y0-:85: CALL PLOT: X0=150:¥0=50: CALL LINE 
550 X0-:130:10-85: CALL PLOT:XO-250:Y0-50: CALL LINE 


580 END 


Listing 3: This program uses the shape stored in the Apple 11 shape table and transforms it into three-dimensional form. 


0 XO=YO=COLRA=SHAPE=ROT=SCALE 


5 INIT:204B8:CLEARZ2052:PLOT22830:LINEz2B836:DRAWz2871:XDRAWz20BU 
10 BLACKsO0:WHITEz127:VIOLETz85: LET GREENs42 


100 CALL INIT: POKE -16302,0: 
150 HEM BUILD THE BORDER 
200 COLRZWHITE:XOz0:YOz0: 


250 REM 
TOO REM 
101 REM 
710 REM 
800 REM 
801 REM 


3-D SQUARES 
USE SHAPE 3! 


CALL PLOT:XOzZT7T9: CALL LINE: 105191; 
205 XOz1:YOz!: CALL PLOT:XO0z278: CALL LINE:YOs190: CALL LINE:XOst: CALL LINE:YOz1: 


802 REM SHAPE #1 = 01 01 24 ЗЕ ЗЕ 36 36 2D 2D 24 OG 


805 Н0Т7-0:5СА,Ег1:5НАРЕ<1:Х0-5:10-5 


B10 FOR 1=1 TO 7:SCALE=I:COLRsGREEN: XO0=XO4+( 184): YOszYO«(IUU) 
B20 CALL XDRAW:COLRZSVIOLET:XOzXO«I:YOZYO«I: CALL XDRAW: NEXT I 
630 XOzX04«432:Y0-90:COLRsGREEN:SCALEZSCALE«2: CALL XDRAW:COLRZVIOLET: YOsYOe-8:XOzXO«8: CALL XDRAM 


ЯШ? XOsXO«Uu2:YOsYO-U2:COLRSGREEN:SCALEZSCALEe2: 


999 END 


Editor's Note: 

Some Comments on the Programs 
The three programs in this 

article assume that the high- 

resolution graphics routines have 

been loaded into the Apple II start- 


ing at hexadecimal location COO. 
The instruction LOMEM:4096 
should be executed before loading 
the programs to protect these 
routines. 

When I was typing these pro- 
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grams into the Apple, I noticed 
that line 10 of each listing has the 
statement LET GREEN = 42. At 
the time I could not understand 
why the LET keyword was used, 
so I deleted it. Several syntax 
errors later I realized the answer. 
When "GREEN = 42" is parsed 
by the BASIC interpreter, the 
token GR (for graphics mode) is 
recognized. The rest of the line 


(EEN = 42) is then unrecognizable 


CALL LINE; €0=20; CALL LINE:TYOz0: CALL LINE 


CALL LINE 


CALL XDRAW:COLRSVIOLET:YOsYO«98:XO0zXO«-9: CALL XDRAW 


to the parser. When "LET GREEN 
— 42" is analyzed, the keyword 
LET tells the parser that the next 
token will be a variable. 
Therefore, GREEN is not broken 
into two tokens (GK and EEN). 

This little trick could prove very 
useful when you wish to use a 
variable name which contains a 
keyword. 


| INDUSTRIA 
MICRO " 
SYSTEMS 


| 


More than meets the eye. 


The new Series 5000 is mighty for its size. 
In more than several thousand ways! 

In fact, it's the first small system offering over a 
megabyte of integrated mini-floppy capacity. And 
with its super memory management, you can have 
better than ЗООК of RAM in desk or desktop ver- 
sions. But hardware is just the beginning of the story. 

Its the wide selection of software that really 
makes this system mighty. 

Operating systems? Choose CP/M* with 
CBASICT —the most widely accepted small computer 
operating system ever. Or MVT-FAMOS?* a multi- 
user, multi-tasking operating system with file 
management like the big guys, Or MICROCOBOL,T f 


* Traglernark Of Digital Research inc 


INDUSTRIAL MICRO SYSTEMS 


* "Trademark of MYT Microcomputer Systems Inc. 


also for multiple users, but implemented in COBOL, 
familiar to commercial users the world over. 

And applications programs for these operating 
systems number in the thousands. From real estate 
to accounting, taxes to inventory control. theyre all 
available at low cost—ready to run. 

When you add these software and hardware 
features to Industrial Micro Systems' reputation for 
rugged, reliable quality products you'll begin to see it 
all. A lot more systems than your first glance reveals. 

See even more at your dealer. Call us to find 
out the narne of your nearest dealer. He'll tell you 
everything you need to know. And really open your 
eyes! 


{Trademark ol Software Systems ttProduct of CAP-CPP 


628 N. Eckhoff St., Orange, CA 92668, (714) 978-6966 
2800 Lockheed Way, Carson City, NV 89701 


Circle 94 on inquiry card. 


See us at Comdex 80 Mov. 18-21, 1980 Las Vegas Convention Center. 
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Today one dollar buys 
/^ Of a business phone call. 


Today one dollar buys 
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6⁄ readers who actually see 
your sales message. 


As your selling dollar buys 

less and less, it pays more and 
тоге {о advertise in 
McGraw-Hill magazines. 

As prices keep going up and up, 
McGraw-Hill magazines help 10.8 million 
decision-makers keep costs down. 

For example, Chemical Week told 
chemical processing managers and pro- 
fessionals how exports credits could 
lower their debt-servicing costs. Апа 
Engineering News-Record showed the 
construction industry how to cope with 
the destructive effects of the 1981 federal 
budget. 

Ву helping 10.8 million readers solve 
their inflation problems, we help you 
solve yours. 

Today, the price of reaching one 
potential customer in McGraw-Hill 
magazines is only 16*.! This compares to 
a cost of $6.07 for sending a business let- 
ter? over $3.50 for a business phone call, 
and an in-person sales call which, believe 
it or not, now costs $137.02.: 

In times like these, when everything 
costs more, you may be tempted to 
spend less on your advertising budget. 
But our Laboratory of Advertising Per- 
formance (LAP) Report #5262 demon- 
strates that "Industrial companies that 
maintained or increased their advertising 
expenditure during the 1974-75 recession 
enjoyed higher sales growth than those 
that cut advertising." Wnte 1221 Avenue 
of the Americas, New York, N.Y.10020 
for LAP Report #5262 today. And let us 
help you make your advertising more 
efficient, as the price of all other selling 
tools becomes more expensive. 


"Une reader nied npr essan in the average Mcbraw-Hill puliscation 
“The Тыге! Institute af Husipess Research P Telepnhine Markenng? 
hy Murray Ronan, P. 87. Mora НІН 1876. Bator arr y of ÁAdverüsing 
Performance Report HENS 2. SMeorave-Hill Eezearcke 


McGraw-Hill Magazines 
ЛГ 
In" 
Ш 
With inflation, 
we're an even better buy. 
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Figure 1: A figure which appears to be behind the video screen сап be produced by 
drawing tlie red image on the left side of the screen and the green image on the right side 
(see figure 1a). By reversing these two images, the image will appear to be in front of the 
video screen (see figure 1b). 
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Text continued from page 148: you will be able to reset them when 


piece of the green filter over the red 


square and a piece of the red filter 
over the green square. Adjust the 
tint, chrominance (if you have 
one), and color knobs so that both 
squares disappear (as much as 
possible...you may have to double 
up the filters). 

If you aren't worried about using 
your color television for other 
entertainment, you can make the 
following adjustments to it. On the 
back of the set are three controls 
that are (usually) labeled red, 
green, and blue (or R, G, B; or red 
screen, blue screen, green screen). 
These adjust the relative intensity 
of the three electron guns. If you 
first mark the initial positions of 
the three controls with a pencil, 
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you are finished. [he adjustment is 
simple. Turn the blue screen off! 
This removes all the blue dots from 
the screen, only red and green 
remain. After adjusting the tele- 
vision as described in the previous 
step, reverse the positions of the 
filters (red over red, green over 
green) and adjust the red screen so 
that the intensity of the two 
squares through the filters appears 
the same. 


Ф We used colored cellophane, 


available at most art supply stores, 
for filters. 


There are a number of games that 


сап be adapted to three-dimensianal 
displays with this technique. Have 
fun! 
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Your Hazeltine 
distributor has all 
the terminals 
you need. 


You can save time by taking all your TTY terminal needs to one source | ^ 
— your local Hazeltine distributor. Right in your neighborhood, your . À А, 
distributor offers the same quality, the same service and the same | d" 
comprehensive warranty program that you would get by contacting s. 
Hazeltine directly. 

The Hazeltine distributor can give you easy rea 
access to a broad selection of Hazeltine | mU 
products, including the economical 


Hazeltine 1400/1500 series of conversational м 
and editing terminals, the high performance 
Modular One family, and — soon — 
the new Hazeltine Executive 80™ line 
af sophisticated smart terminals. 
An experienced sales professional, 
your local distributor is ready to 
provide full product and application 
support. 

Most important, each of our autho- 
rized distributors has Hazeltine's full 
support. You will find that Hazeltine's 
entire field and factory organization 
supports the distributor when you 
need delivery, warranty service, or 
even just the answerto a question. 

Be a smart shopper. Call your near- 
est Hazeltine distributor— part of our 
winning team for the eighties, 


Hazeltine Corporation, 
Computer Terminal Equipment, 
Greenlawn, NY 11740. 

(516) 549-8800 Telex: 96-1435 
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Software with 
full support 


Purchasing our software is just the 
beginning. Wethen back T up with 
professional support: 

ш Subscription to "LIFELINES" for automatic 
notifications of revisions! Ш Update service for 


software and documentation! 8i Telephone 
Hotline! li Overseas software export service! 
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Di5iLOGG-— As DISTEL іс Zilog'Moslek 
8 meman "iles S63/5 Wl 
T 


SMAL/HU Sirucliured Macro Assembler 
à Language— Package of powalul general 
purpose Text Macro processor and SMAL 
Sold language eompeer МА), i an a5- 
sembler language wilh IF-THEM-ELSE, 
LOOP-REPEST-WHILE, OO-ENO BEGIN: 
ENG consinacts . 5750515 


PHOENIX SOFTWARE ASSOCIATES 


PASM*— 280 macro assembler, inte TOL 
a тінен, барға ға intel pex oral ci ae 
lacatable cede іп ether TOL Obel Moder 
lomalla PSA Aetocatable Binary Mackie tor- 
mat Suppers leal insertion, candlianal 
branching within Maer os, recussrsve meer Calls 
and parameter passing . 3123325 


EDIT — Chasacler orianted leal We edtor Im- 
(f eludes mazim delintion сәраһіліне Handles 
inse hon deligiign, searching, block move, efe 
lor pk FI ary desgth Dees nol require à 
CRT 5128/5125 


! PLINK"—Two pass disk-Ia-disk linkage edi- 
ditpi/ipader whch can produce ге-епігапі 
ROMable code Can ink programs thal are 
la ger ihan avaiable memes for вувгинпя 
Targerer] сп anclher machine Full tibrary 
capables, Input can be PSA Relncarable Bi 
nary Module, TOL Object Module cr Microsol 
REL files Oupa can be а COR Me, intel hrg 
it TOL Goes Mode о, PSA Росас» 
lie, .. AT 


BUG? and 4BUG" — FAD meracie machine 
i hvel debugging panis lor pogam develop 
теті BUG has al sympalse Wace and mierac- 
in» assemipy [mnemonics compalible wilh 
PASH) Dynamic brazhposnis ang conaihanal 
тар чат azîm ieren Минип FRONS]. BIC 
5 а subset of BUG and 15 used in memory 
ted siluatiansg B125/525 


DIGITAL RESEARCH 


MP М — installed for singe density MOS-800 
Mum-prorgssing denege of the LPF op 
eranag жүз т Manual includes GPF 
deocumeniatbinn 8306/5350 


L MAC- 2080 Macro assembler Ful inte macro 
& dpglinqüns Pseudo Ops inthude RPE IAP 
REPT, TITLE, PAGE. and MAGLE Produces 
akar hêê (ары plus symboal table Tue ig 
use by SID and 2500) (see below) . 81207515 


L 510 в0800 Symbole debugger Full trace 
(0 paas coun! and Breakpnini progam кї] 
Has Geckinace алп histogram иһ з. When 
qed ah MAC provides Full алеттер display al 
memory Abes and equated values. 51057515 


ШЕ 260 Ave debugger wnh all ea 
Dues oF SITO . -51307515 
e 


| |TEX— Tex! qulpul jormaher іп cereale pagana: 
@ed раце: numbered and үле copy Culpa 
йт be directed io poner or dak 51052575 


| DESPOOL— Utility promi gm jo permet Бита - 
ШЕПТЕ ee Tiles whae eel 
alher premiaims 540/51 
ша ян шн шш жа ша шы ша шы шы шш аш шиш иш ны ыш Ыш ій ШЫ ш Im 
tiny C — Interactive inierpretiug sysler ‘or 
D adhag Structured aregracrmnr: beeches 
Мағша! наса. ful Sauce пенде 51057550 


11805 C COMPILER— Supports structures 
E iwwons, 2 dimensional анау, pcanters, гесиг- 

T sun and overlays Features oplimezed: code 
generila, vanale sized bullens Гм tie WO. and 

wi Сараби у to produce POM able code Mewes 
Я таста package lû enable user Do proguce 11H- 

M able moduies wilh MAC [ses under Digial Me- 
search} Floating раги [игит dus runtime 
Düchages am] machine fede boray gources 
piowsdoc. Linker library manages and dtewsbeok 
mudes. Compiler laces anibiaszers, тігіп» 
finals and Ignis 2145/3225 


Т) 


—— i 1 
i Шегі 


iia ru kipra 


WHITESMITHS C COMPILER = The ийт 


іп &yslems sollware lol Produces Taster 


бн than à pseudo-code Pascal wilh more 


E-r 


Version 7 d ізде, described by Kermighan 
аткі Ritchie, makes. avallable over TS tunc- 
bons lor parleria 50, string. manipulation 
and siaga allacamon. Linkable to Mieresal 
FEL lian Requires 60K CPIM 5630/530 


MICROSOFT 


BASIC-BO0— Disk Extended BASIC, ANSI 
compalible with long variable па mes. 
МИНИ ЕМЕ, chalnrg, wwinble length fle 
fronds MBASIC version 51 gain hn 
TEC 5325/5825 


BASIC COMPILER = Language compatible 


iles Tonelli HES, бөліпті tothe Tull WAI А, 


O wath BASIC-BD arid 3-10 timestasterexeculin. 
&Produces standard. Microsoll коса шй bi- 


nary меры Includes MACFO-50. Also linkable 
lo FORTRAN-BO or COBROL-8D code 
Ша: 8350/5285 


FORTRAN-BO — ANSI 66 (except for СОМ: 


PLES) pHa тапу вмвтазапя includes recat: 
™ able object compter, linking laader, library wilh 


manager Also includes MACAO-80 (see 
Below) 5425/525 


_ COBOL- 80— Level 1 ANS 74 standard plus 
(B most of Lovel 2 Full sequential, гаме. and 


ы 


(D intel and Zilog 


1: indexed Ma support wih vanable file names 


Рамин intoractivir laemalted screen handing 
wih ACCEPT and DISPLAY verbs Program 
segrmanialion 10. execution o! programa larger 
(han memory and CHAIN command with pa- 

unelm разно. Full support of CP/M version 
2 (пев, includes MACHO-BO (see above), link: 

ing loader, and rolocajabe library manage 
Requires 46K CP/M ., 0/525 
МАСНО.80-- В080/280 Macro Assembler 
mnemonics supported, Fietocal- 


® able linkable oulpul Loader. Library Manager 


and Cross Aeleronce Lisi шев 
ingiughsg . 5143/515 
XMACRO-B86 — BO8b cross assembler. АЙ 


@ аш and utility features of MACRO-BD pack: 


в. Mnemonics slightly moddied from Intel 
MEG Compatibilily dala Shaul 
жасы ) , 275/525 


. EDIT-BD — Very fasi random access fezl edilo 
(D for teal wath of wilhoul ling numbers. Global and 


= PASCAL/M*— 
: Pascal to compressed elici Pcade. Totally 


mal i 


iniia liè Commands supported. File compare 
utihay included | 589/515 


Complies enhanced Standard 


CP/M compalibis. Random acceas files. Both 
*B nnd 32-6: integers. Runtime error recovery 
Convenien| STRINGS. OTHERWISE clause on 
CASE Comprehensive manual (90 pp. inde. 
кей) SEGMENT provides overlay Suchan 
IMPORT. OUTPORT and untyped Files for arbi- 
Irary WO, Requires 56K CP/M. Specily 1) #080 
CP/M, 2) ZB) CP/M, of 3) Gromameco 
COGS... . 5175/5820 
PASCAL/Z—ZBü native code PASCAL com 


piler. Produces optimized, ROMable re-entrari 
s gode. All mierfacng із CP/M is Inrough the 


иран! tbrary The package includes compiler, 
нӛссарға assamblas pnd mkan and source 
lor all үлү modules Varian racards. strings 
and direct 170 аға &upporied. Requires S6K 
CP/M 5395/525 
PASCAL/MT- Subsal ol slandard PASCAL 


Ww Generjes Fosiable &D0B machine code 
© Syme debugger included. Supports inier 


гири procedures, CP/M Tile VO and assembly 
language iner'ace. Agalyanables can be BED, 
sóltware loabeg point, or AMO 9511 nardware 
lloatmg point Includes. shiga enumerabons 
andrecoddala types Manual explnns BASC- 
PASCAL conversion: Apquines 226 5250/58230 


| APL/VBO— Concise and powerful language lar 


T арраи sollware development Complex 


a 


рогата problems are reduced to simple 
eapressioOna in APL Рапия inctude upto ТК 
uci veorkspaco, Shared varipbies, ari ys в! 
tà B dimensions, disk workspace and copy 
pec br dr The muslim amo Sup tis Util- 
ішу processors Tor interlacing I/O ports. Ple 
quires НК CP/M апа вета! APL printing termi 
nal ar CRT 5500/540 
ALGOL-60—Powerlul Black-structured [ane 
Quage compiler Featuring economical tum timi 
d amie alocahon 01 memory Very compact 
AK total НАМ system iinplementng almost 
all Aigo! 60 report l'eatures plus many powerful 
extensions. ігтіпдені string сылы; rect disk 
айға LO elc à f , 5185/52] 


CBASIC-2 Disk Exlended BASIC —Non- 


& miéficive BASIC with pseudo-code compia 


гі 


=] 


and runtime imterpreler. Supports full file tin 
fol, Chaining, integer and extended preasion 
variables. elc. Versions ol CRUN Тағ CP/M ver- 
sions 1.4 and 2.0 included on disk, $120/515 


MICRO FOCUS 


STANDARD CIS СОВО. —ANSI 74 COBOL 
stundard compiler fully validated by U S Navy 
jesis la ANSI level 1. Supports many lealures lo 
teal 2 including dynamic loading of COBOL 
modules and a full ISAM file басу Als, pro- 
gram segmenltalión, interactive debug and 
powerful interactive extensions lo support pro 
lected and unprotected CRT screen 'ormatting 
Iram COBOL programs used with any dumb 
irin bl a 5850/550 


FORMS 2— CAT screen опір, Ошіриі ш 


! COBOL dala descriptions lor copying inia CIS 


COBOL programs. Aulpmalically creates в 

y and update program of indexed figs 
using CRT protected and unprotected screen 
formats, No programming expedenzce needed 
Cpu! program “месін complied by STAN- 
DARO CIS COBOL. , | 5200/520 


Lifeboat Associates, 1651 [ird Avenue, М.Ү, N Y 10023(212) 860-0300 Telex 220501 
Мешіп der Schweiz Lifeboat Associates GmbH, Aegens! 35 C340 Baa Teleton 042/31 2931 


| 1 


ELI а 
Im inen 
miss cmd Ape 


NEVADA COBOL — Subsot ol ANSI-74. Fou 


e lunga fast comgpilalon and execution wilh Small 


ооа modules. Has eatencded йт wiih 
18 digit accuracy. Extended YO includes (an: 
om access fies and sequential files of both 
ке and vanable length records. and Ітінғас- 
ive accepi display verbs. Good ero meS- 
gages and debugging faedi&gs enhance prg- 
gram изү арн], Fipgqusres л 32K CP/M 


зүзігт 5149/525 
EIDOS SYSTEMS 
KBASIC-— *hcrmsnll! Disk Exlended ASIE 


X зїп $51 лосу шені wih KISS ш-н 


Ind'ex Sequenial ang Dreg Access lito man 

sn memi as B дастай BASIC commands 
KISS included as iclacata ble Modules li^ kabig 
iû POHTRAN-BD. COBOL-80. and BASIC 
COMPILE’ Specty CPM version 1.8 or 2.x 
when raring, Hequires 484 CP/M $585/545 
Ta licensed users of Microsnl! BASIC-8U 
[MBASIC] S4325945 


XYBASIC Inleracliue Process Contral 
DBASIC-- Full doh BASIC 'malures plus unique 
commands tà handles byle ratale and БРГЕ nû 
fy (est алп set Dis Ада iî &Seweral vei 
Sun 


Integer FIOR ағатай S35D0/825 
Integer GPM. _. $350/525 
Exmneed ROM squgred sss .-.. MUSED 
Exlgnded PIM | 4-4. aca. 9450/52% 
Exiended Cesk CP/M $550/525 
integer ОРА Pun Time Compier 8350/8525 


Extended CP/M fun Time Comper 54507525 


қіт тік ығ мы шығ шығ шы шы БЫШ БЫШ кн REED Шш жн Gh ын ша ШЫ ша жн ши 


НЕСІ ДІМ--А utility to validate media under 


CP/M, Program (esis a diskells or hard dish 
surlace lor errori, reserving the ітренесіште 
іп invisible files, and репти! continued 
usage of Ihe remainder. Essenhal tor amy hard 
disk. Requires CP/M version 2 580/55 


iBASIC UTILITY DISK = Consists al: (1) 
= CRUNCH-14— Compaciing utility to reduce 


[he size and increase the speed al programa in 
Місто BASIC 4,51, BASIC-BO and TAS-00 
BASIC. (2) OPFUN— Double precision subrou- 
inga for computing гелетевт Transcendemal 
lunchons including балаға root, natural log. log 
base 10, sing, are sing, hyperbolic вена, hypur- 
bolic nrc sina, ele Furnished in source on de. 
kote and documentation . 550/535 


STRING/80— Character sing handing [sus 
roulines for direc! CP/M BOOS calls from 
FORTRAN and olher compatible Масто! tan- 
guages. The ulilily library contains routes mal 
enable programa fochainiog COM lie; телеу 
command ina parameters and search Нв direc 
loriés wih full wid card Таса Supp a5 
linkabie modules in Мїстй її! formal 595/520 


STRING/B80 soured code avaiable 
&épáaralely— .... „ява + Э2ӘЗ/МА 


THE STRING BIT—FOATAAN characte 


W string handling Routines іс find, ІШ, pack 


Move, агт, Cocaine ағы! compare 
éhoracter sinas Ths package compleleiy 
aliminalns the pigbrems associated wiih 
character siring handing in FORTRAN 
Sunpsed әгі node Е $55/515 


VSORT = Versatile sorl/ mor ge syatem lof fied 


& langlh records wih fixed. ûr жага langlh 


lids, VSORT can be used as a slandalone 
package or loaded and called as а subrouline 
from CHASIC-2, Whon usod as û subigubng 
VEDAT maximizes ine use of bulla: space by 
saving Ihe ТРА on disk and говото | on eom 
eei 0f saving Pacords may bo up іп 255 

tes long wilh а maximam of 5 fields. Upper’ 
tener case напао and numeric leis 
supparled, ,,....... .. 8175/5820 


CPRM/37T4K — Has ІШІ "ange a! l'unctians 12 
стееге or re-nameg an IB 3741 volume d splay 
directory infr mabor and grt Img data sel corr 
{кїїп Prowedes lA die transfer ducum [на 
lycée 2741 volume dala sers and CPM 
Mgs Е е $195/51d 


«ех 


MASTER ТАЖ — Piqglesgponal jae preparan 
Moog Prepares ісінікревА B. C, D E E 
D, WAP БЕ FC, ЕБ and torn 2106, 21:9 
0210 2468 3403, 244) 4525, 8726, 4797 


Л 


4372 5695 and BEB Prihngcan Be mn rende. | 
MMA propre conpmepus forms on | 


OVE Dro] ктүү ШЫ АУ IAS ap 
pravend forme, Maintains clien history hes amd 
16 inleraziive wih CP Ads GENERAL LEDGER 
I sep bolya} 5995/530 
Annu! Update Fee 5350 


STANDARD ТАЖ As above bo schedules А, 


Q1BH.C TD E, GAAP SE. TC and forms 2106 and 


eidi Algo. does ғай maniam chen! history 
"eS | ates Te $495/530 
Annual Updale [Г+ч? 5175 


GENERAL LEDGER 1— Designed fo CPAs 


1 Simes compte FZ тшғіһ detailed helory 21 


папаси» Generis lunae &Tapesnents 
eeprecialeon, ian лган снага, Pial 
Dances. slalesmens n! changes in financial 
gosten and гырып (кєгї Inetudes 
pavo! system with aulamalie postng 10 gen 
ега! ledger Prnt payroll nen Wes ard 
рауға! checks ا‎ ES 


Coppa is 1980 Labor Assou No per- 
rige ct Thus adverigemen| may be TRENTE 
"nihaul par perrrisign 


T/MAKEH —Poeslul mew loot for preparing 
Managemen epporrs wih габаг data Maps 


ШАШ гоа дра resort? =r up ihe rale and 


Ec!'laHe 
mA Birra 
Saud Ағаға 


MAGIC WANO- Word processing вузів with 


dng ШИ = Еш тысы Ірзі inser! аг] da- 


я ampe пазу fo use ГА screen sex; editor and 
Jow linada! modeling pods easy Do you win d f Boveri ұға pracesse Editor has TE stTardar d 


cempule ага! change the sas огах tor nes) 
week and compute You have ñ new repart 
Т/ҺААКЕН «йр» a dul screen (udo für 
empag up labes which pages left, гүш up 
ang down Compile inciudes slamgard anm 
ПК, [ЧЕКТЕ ПЕ ЕШ ЛЕ commn Iran 
scandental functions, averages. maxima. 
momma, шіңесіпес. etc Aequires 4BK CPM 
LEASE CAT Terminal wih addressable 
cursor pesileoning Fy 5275/5025 


oae к=н 


BSTAM — Шү Го ман dee eempuler ra anter 
A їн тий әнін es TAN. Allows file mi дп г 
al full Gala speed (na conversion la fex) wh 
CAC Bock contral chec® Їп very reliab*e eng 
detlechpna and ацїсета ьс гегу Ye wee ш! Hs 
greaf Ful witicard expansion rà send +, COM, 
elc S600 baud with wire ЕП Baud with phone 
connecuon Bath ends need one S-andard and 
W wersipns can lalk іс ane anolher This 
&üllware requires A knesaledge of assem 
lanquage for пуа. ‚ 91927510 


BSTMS-— Intelligent lerminal program lor 


* CPM sysiems Permis communication Беха || 


won megs and maaiframieses: Sends charge: 
на data files to remote CONT Puls une ccm 
Gilt hie сізгігін System can record character dala 
fen] rom т ПОН Earp systems and dara 
Бас Includes proqaams іп ЕХРАМО and 
COMPRESS bnar hies for Iransmigsien: Thus 
solene meges а knowtedge of assemble 
language Ic installation, 5200/525 


ҰНАТЫТ?" —interacheec data-base system 
using associative lags toretrievemfhormatlon by 
subject. Hast and random access used for 
last response ires CBASIC-2 5175/5265 


SELECTOR Ill-C2— Саа Base Processor to 
T creale and mainiain mulli-key dala bases, 
E Prints formatted sorted reports wilh numerical 
SLUT ees or mailing labels. Comes with sam- 
ple applications, including Sales Activity, Imc en- 
tory, Payabies, Hecaivables, Check Raegester 
and Chent/Palieni Appomiments, etc, Fiaquires 
CBASIC-2. Supplied in source 5295/520 


GLECTOR— (General Ledger onlion іп 
SELECTOR lil-C2 interactive sysiem provides 
for cusiomezed COA. Unique char! of trangac- 
Tan pes insure proper double gniry book: 
ктг. Generales balance sheets, PAL 
Блант and journals. Two year record al- 
lows horstatemeni of changes m linangin posk 


tion report. Supplied in source. Requires 
SELECTOR 11-С2 CBASIC-2 and 5BK 
system MM ni 
ОМА 


CBS- Caonligurable Business System € а 
f comprehensive sel o! programas for defining 
custom data fies and application BYES IM: 
ош using 3 programming language such as 
BASIC, FORTRAN, ete Multiple key fields for 
gach dais Ше are supported Set-up program 


ie, доба! search and replace Sock more dnd 
HBr arê fies Tor Sader plate teri Print processor 
Porirua thing earnmgncds melê aulamga's тг 

gus, рафтан кейт 5 Рено ҮЕ) ТАНЫДЫ) 
гый ТОДУ ipar A's punte with Ire propor: 
Нота! рле, me ges with data fles tor au 

Inmal« form Jetzers. and раг. run-time 
conditional testing tor varied nulpu* Aaquires 
ДЕК CEP UM and CAT terminal үнін ande essaasig 
CUN e + 519575210 


TERT WAITER |l — Text 1уггпд! ег ro рату and 
paga lees and other QETE Special 
Feature «н эг нл af igsi during aie 
ben from glnes disk Шез ar console ректі 
rece documen!'s іп be created from linked 
Tragmen's on other liles Has facies [ny sorted 
іі сек able al йпїїтїз aru] legis ager nans 
Ideal fo coreracls. manuals. ele. Mow campan 
ble with Electric Реле” and Word-Slar pre- 
pared files Ё Геза &125/520 


DATEBOOK — Program io manage wre pisi 
like an allies appasnpmen! sack Bul using Ihe 
Shred and memory al a Оглан Faeeps Track 
o! teer appuennmae| schedu'es Mape dental 
chairs Шип атсепеу тсз ат пг Appin 
mmis бп! gi norme eaen tor Ie appen: 
ment, The date and nme, and 15e lengir of inp 
AOpomimon Sysiem can te quickly cus: 
їп de the indien! user Many Реги! 
lealures for making. changing, lineing. anc te- 
регіт apposntiments Aaquees АЯҚ ЁР and 
ATA bytes shelte slorage Nol avasabie foi 
Apple СРАМ, rrr, $298/525 


Alou Em беде) 
(Сама Ne eee 
FEACHTREE SOFTWARE’ 


|, General accounting software lor sma busi- 

J nesses Ench produc! can be used a'ang or wih 

T àulemaliz posing іб rig general edges 
Supplied іп source lor Micrasatr BASIC 3 51 


жі 


GENERAL LEDGER А o 5530/54 
ACCOUNTS PAYABLE tok $530,240 
ACCOUNTS RECEIMABLE , ... 5520/40 
Par RLL .. аа. 85007940 
INVENT CHA gn San 


Diha applcalinn products supphed in Source 
for Мосгаван BASIC 4 51 
T MAILING ADDRESS 


| 35307840 
РНОРЕНТҮ MANAGEMENT 


59257540 


GRAHAM.DORIAN SOFTWARE 
SYSTEMS 


Comp hensive accoumling solare writen in 
CBASIC-z and supplied in smurce cove, Each 
апыл” package can be used as a siang- 
Ат system cd аңа wih rng Geng 
[Кыа lor жшс guosnng] ta ledge ag- 
Cons PFiequees CBA“ 


E өші! 


СІЗ, 

ANALYST — Customs gr dala enuy and repart- 
Tong system. Uber spectes up ro УБ (ШИ erm 
per гасого. Intéeracbve dala еліге това 
and updale TEENY makes information 
тпл: easy Sophisticated к! 
Generator provides customired reports ына 
selozied records wilh mullple bowel pronk- 
ponis for summangzatióm Requires a disk sarl 
шайұ such as OSORT. SUPER: SORT or 
VERSOHT and CBASIC-2 , + 52507615 


LETTERIGHT— Program to create, edd and 
түре ENES or olhe dacumgns. Haglacicliestd 
enter, display, delale and mova bax, with gaad 
vico screen presentation Designed to inia- 
бгаа with МАП lar form letier mailings. Rie- 
quires CBASIC- 7 $200/525 


MAD Mame and Address selection system — 
Interactive mail list сгваһоп and maintenance 
pregram with бшщ ae Tull rapora wiin reler 
ence dala or resticred inlormation (or mall 
labels. Тєп system оге гаспа trans: 
ler al Ыы records to creale new lies Re- 
qures CBASIC-z 2100/52 


OSOAT—Fasi sert/mergge program tor files 
wh Ded second engi varakbla held bengrh 
in*órimahion. Up 16 hvi ACEO or déecand: 
ing keys Full back-up ol mpal tiles crealed 

$100/320 


KKK ko Ж x 


CONDIMENTS 


* ok ok ok * к Ж 


HEAD CLEANING ПІНКЕТТЕ--Гівапя the 
dreg Head/Wrie head in 30 seconds Diskete 
absorbs loose өзіде particles, l'ingei pants, and 
other foreign partiches inal тәні hinder Ie per» 
rormarce of ihe grive head Last al asl 2 
menhs with біліу use Specily 8 cr B. 

Single sided ....... 820 each/S55 fm 3 
Double sided ,...,. $25 tach SES for 3 


DC 300 Data UL ee] Мы Specly 450 XL л 
JOU согар. Раск o! 5100 
. FLIPPY DISK КІТ-- Template and иренеп 
10 Mody single sided $4. disketies Tor use of 
risconc sidt wm sang ed dives $12.50 


FLOPPY SAVER — Prorechon lot center hoes 
ior 8 and B floppy disks. Only 1 needed per 
disKelta. Kil contains cenlenng nost, pressure 
lag! and hugh Т mil ШЕ; íeintoréing riis Toe 
45 Шево, 


- PL .., TI . 514.95 
E Rings апу gum тилин тің ын LI E: 57.95 
& . Kir í Pre bce 515.99 
а. Arga ony |. 58.96 


PASCAL USER MANUAL AND REPORT — By 
Jensen and Wh The slaedard lewiboeok on 
Bo language Recommended іп! use oF 
Pascal/Z. Pascai/M and PascavMT users $12 


~ 


MEDIA FORMAT ORDERING CODES 


Ordering Information 


THE © PROGRAMMING LANGUAGE „ву 
Hemighan and Аксе. The slandad Heklboos 
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Product Review 


The Altos ACS8000 
Single-Board Computer 


Altos Computer Systems of San 
Jose, California, manufactures a 
series of powerful Z80-based com- 
puters aimed mainly at the small- 
business and  scientific-laboratory 
markets. The company offers a wide 
variety of models — from one B-inch, 
single-density, Shugart floppy-disk 
drive with 32 K bytes of main 
memory to four double-density, 
8-inch floppy-disk drives, and a hard- 
disk subsystem with as much as 58 
megabytes of on-line storage. 


Hardware Design 

The ACS8000 series are all single- 
circuit-card computers based on a 
280A microprocessor running at 
4 MHz. All systems come with at 
least 32 K bytes of 4116 dynamic 
memory devices. This is expandable 
to 64 K bytes on two versions of the 
АС58000, and to 208 Қ bytes on the 
third version. 

The system also comes with a 2708 
EPROM (erasable programmable 
read-only memory) that contains the 
ALTOS-E monitor program, The 
2708 is active until CP/M is boot- 
loaded: it is then disabled and disap- 
pears so the entire memory-address 
space is available as programmable 
memory. This technique is widely 
used and is referred to as “phantom 
read-only memory." 


About the Author 

Mark Dahmke is a a consulting editor [ог 
BYTE Publications and also operates a com- 
puter consulting business. He has been in- 
volved with computers since 1974 and does a 
great deal of systems hardware and software 
design. His interests include writing, 
photography, voice synthesis, and computer 
graphics. 
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Seria] Ports 

Even the smallest Altos system 
comes with a dual-channel, serial 1/0 
(input/output) device, One channel is 
used for the system console, and the 
other is set up to drive a printer or 
another device, such as a modem. 
The console channel is preset by the 
ALTOS-E monitor firmware to 9600 
bps, with 1 start bit, 1 stop bit, 8 data 
bits, and no parity. It runs in full- 
duplex (ie: simultaneous-bidirection- 
al) mode, The 9600 bps data rate of 
the console is not alterable, but the 
printer characteristics can be changed 
after the systern is booted up. 


Parallel Ports 

All Altos computers come with at 
least two user-defined parallel ports. 
There are actually two 280 PIO 
(parallel input/output) devices, each 
with two ports, but one is used to 


À Visit to Altos 

Altos computers have acquired 
quite a reputation for reliability — 
its the sort of thing you hear by 
word-of-mouth in this industry. 
To find out more, I paid a visit to 
Altos recently at the invitation of 
Dr Roger Vass, the Vice-President 
of Marketing. 

Roger described the extensive 
quality-control procedures used at 
Altos, which include several burn- 
in tests of individual components 
and complete systems іп its 
testing ovens. Another reason for 
the low failure rate of the com- 
puters (eg: less than 1% are re- 
turned to the plant because of 


control] disk operations. The user- 
definable ports are accessible through 
an external connector that may be 
connected to a printer, an EPROM 
programmer, or a  parallel-input 
keyboard. Both ports are fully pro- 
grammable. 


The Counter-Timer Circuit 

The 280 CTC (counter-timer cir- 
cuit) is a programmable counter- 
timer that has four independent chan- 
nels. Three of the channels (addresses 
0 thru 2) are used by the system to set 
console and printer data rates and 
disk-head load-delay times. The 
fourth channel is available to the user 
and can be programmed as an inter- 
val timer or real-time clock. 


The Floppy-Disk Controller 
The Altos single-density model 
uses the Western Digital 1771-1 


defects) is that Altos computers use 
a single printed-circuit board for 
the entire computer, thus 
eliminating many potential inter- 
connection problems. 

Interestingly, Altos sells more 
computers (ie: about 55% at pre- 
sent) overseas than it does 
domestically, due in part to the 
company's vigorous marketing ac- 
tivity in Europe. Roger sees the 
European market as having great 
potential for American personal- 
computer companies, Certainly, 
the growth of the number of 
publications and public interest at 
overseas trade shows confirms 
this. . .CM 
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More power, work, flexibility! 


JOEDOS'" — Jointly Operate Everything Disk Operating 
oystem. Switch from North Star" BASIC te CP/M™ and баск 
again with a simple command. Floating point and standard 
8, 10, 12, and М digit precisions of North Star BASIC, as well 
as Digital Research's CP/M all on the same hard disk unil. 

Designed to operate with the DISCUS M26™ 26.5 mega- 
руів (formatted) Winchester-technology hard disk unit and 
North Star's Micro Disk System, JOEDOS brings you large 
mainframe performance al microcomputer cost and reliability. 
CPIM disk activity is amazingly quick through JOEDOS; ac- 
cess to North Star BASIC programs and files is unbelievable! 

Speed and enormous storage capacity (as much as 106 
megabyles) are only the beginning. Through JOEDOS, each 
hard disk unit may appear to be one drive or many different 
"drives" (as many as 147 double density 180K North Star 
5" drive-size segments), As many as seven of these seg- 
mented “drives may be addressed at any particular time. 
Segment size, file size and directory size are variable 
according lo user's requirements. Maximum file size is 16 
megabytes, while the maximum directory size for each seg- 
ment is 8,160 entries. 

JOEDOS — Micro Mike's hard disk operating system. 
Requires DISCUS M26 hard disk unit and controller and 
North Star Micro Disk System for operation. Includes CP/M. 
JOEDOS and manual $495 


JOESHARE™ — North Star Horizon' DISCUS Hard Disk 
Timesharing System. Micro Mike's popular interrupt-driven, 
bank swilching limesharing for North Star Horizon com- 
puter is now available with all the features of JOEDOS hard 
disk operating system. JOESHARE allows multiple users 

to access as many as four 26.5 megabyte hard disk units, 
simultaneously operating programs through North Star DOS 
or through CP/M, 

JOESHARE — Micro Mike's North Star Horizon time- 
sharing/DISCUS hard disk operating system. Requires North 
star Horizon and DISCUS M26 hard disk unit for operation, 
includes CP/M 


JOESHARE and manuai $750 


JDEDOS, JOESHARE. HDSHARE, 5 2SHARE and DOSCHG are registered Irademarks ol 
Micra Меке, incorporated 

Morin Star and Horizon are registered trademarks ol Norin Siar Computers Inc 

DISCUS and M26 are registered trademarks of Morrow Designs, inc 

CPM 15 а regislered (rademark of Gigital Research, Inc 

Copynghl 1880 Micro Mike's, Inc АШ righs reserved worldenide 
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North Star 
Horizon Computer 
with & Floppy Disks 


Up To Four В” 
Floppy Disks 


Up Ta Four 
Hard Disks 


HDSHARE'" — North Star Horizon/North Star Hard Disk Time- 
sharing System. A version of JOESHARE with all of the fea- 
tures of JOEDOS using the North Star hard disk. HDSHARE 
allows multiple users to access as many as four 18 mega- 
byte North Star hard disk units, simullaneously operating pro- 
grams through North Star DOS or through CP/M. 

HDSHARE — Micro Mike's North Star Horizon time- 
sharing/Morth Star hard disk operating system. Hequires 
North Star Horizon and North Star hard disk system for oper- 
alion. Includes CP/M. 
HDSHARE and manual $750 
5,25НАНЕ"-- North Star Horizon/Floppy Disk Timesharing 
System. Micro Mike's floppy disk timesharing system has 
some new enhancements. 5.2SHARE now supports B, 10, 12, 
and 14 digit floating point and standard North Star BASIC 
with as many as four DISCUS 8” drives, operating in conjunc- 
tion with the Horizon's 5⁄4” drives to provide in excess of 5 
megabytes of exlernal storage. 

5.2S5HARE — Micro Mike's interrupt-driven, bank swilch- 
ing timesharing for the North Star Horizon computer Includes 
В” drive software interface, For double density or quad 
capacity systems only. 
5.2S8HARE and manual $395 
DOSCHG'" — Micro Mike's 8" drive interface to North Star 
DOS and BASIC, Requires North Star Micro Disk System and 
DISCUS 8" drives and controller for operation, 
DOSCHG and manual $150 


Program operalion manuals are available for preview before 
sottware purchase, 

Program Operation Manuals for each program 
(Applies toward purchase of program) 


Programs are available in double density/quad capacity 
format only. Prices are subject to change without notice. 


Contact your North Star dealer or Micro Mike's, 
Send $1 for descriptive literature. 


$25 
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905 South Buchanan Amarillo, Texas 78101 USA Telephone: 806/972-3633 
making technology uncomplicated ...for People 
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Could you 
pass this 


Red Cross 
swimming test? 


SWIM: 
1. Breaststroke — 100 Yds. 
2. Sidestroke — 100 Yds. 
3. Crawl stroke — 100 Yds. 
4. Back craw1— 50 Yds. 
5. On back (legs only) — 50 Yds. 
6. Turns (on front, back, side). 
7. Surface dive— underwater swim —20 Ft. 
8. Disrobe — float with clothes —5 mins. 
8. Long shallow dive. 
10. Running front dive. 
11. 10-minute swim. 


Anybody whos taken a Red Cross swim 
course knows how tough it can be. 

‘There's a good reason. 

We believe drowning is a serious 
business. 

Last year alone, we taught 2,589,203 


Americans not to drown- in the seven dif- 


ferent swim courses we offer all across the 
country. (Incidentally, most of the teaching 
—as with almost everything American Red 


Cross does —is done by dedicated vol: 


unteers.) 
Á good many of the youngsters not 


only are learning to keep themselves sate. 


Thousands upon thousands of them are 
learning to become lifesavers. 

And the life they save—it just might 
be your own. 
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Photo 1: Front wew of the Altos ACS 8000-2 computer, which has 64 K bytes of 
memory and two dual-density, single-sided disk drives. 
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Photo 2 reme view » of ды ACS 8000- 2, which is, as are all the Altos nodis, а айтай 


| board, Z80-based computer. 


floppy-disk controller/formatter 
device to manage up to four 8-іпсһ 
The 1771-1 is directly in- 
tegrated into the single-board design 
of the Altos. 

The double-density version re- 
quires some additional control cir- 
cuitry and uses the 1791-1 device; 


thus the board supporting double- 
density disks is slightly larger. All 
versions of the ACS8000 are available 
with either single-sided or double- 
sided Shugart drives. 

All boards have a fifty-pin expan- 
sion connector that allows the user to 
access all Z80 address, data, and con- 
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When DecisionMaster speaks everybody listens. 


Let's face it. We all have ta make decisions. Decisions that can change our lives. Decisions that can 
make us happy or unhappy. Decisions that could win us fame or fortune. Now, Decision Master 
can help you make the best decisions of your life. | 
Use Bayesian theory to peer into the future... even if you've never heard of the Bayes’ Rule. 
Do a complete weighted factor analysis... without knowing what one is. Use discounted 
éash flow to compare investment alternatives without bothering with present value 
tables, These and other sophisticated theories that were once the exclusive domain of 
professors and top business executives are Puil (nro DecisionMaster's algorithms... 
so you can use them at the touch of a key! 
DecisionMaster is easy to use. It features: 
* A fully documented manual developed by an authority in the field. 
* A unique program-controlled cross reference system. 
* A powerful formatted-screen data entry system. 
You'll use DecisionMaster in hundreds of routine decisions, 
as well as more important ones such as* Buying à house 
: * Changing jobs* Selecting investment* Evaluating insur- 
ance policies * Expanding product lines* Leasing vs. 
purchasing. 
If you buy only one computer program this year, 
make it DecisionMaster. And when it speaks, 
listen. à 
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COMPUTER 
BULLETIN 
BOARD 
SYSTEM 
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"BSTMS" 


Byrom Software Terminal Monilàr system 
The missing link between your CP/M 
system and remote computers everywhere! 


В talks to most dial-up remote computers. 
В stores data from remote computers in CP/M files. 
B copies data to CP/M list device if desired. 
8 transmits files to the remote computer. 
8 it will even "talk" to another CP/M console. 
B features EXPAND and COMPRESS programs 
to translate binary files into character files and 
vice versa. 
B uses the same simple installation procedure as 
BSTAM. 
This system is great for recording data from remote 
time-sharing systems! It makes it possible to do 
local processing of data on a micro and then 
transmit it to the mainframe. 
This software requires a knowledge of assembler 
language for installation. 


$200 per computer. 


$ 25 for manual alone. 
Егср ҒыһагЕ &ygiribuliar gn #“ gings Яағігіу gapiga 


dd m gal is йшй! which heyy таш be FEF 
ж xurchargn of EA Ber Büdlinnal diet will be пшпш] 


Apple is a lrademark o! Apple Computer. 
MicroMET is a trademark ol Compusarv 
СРІМ 15 a trademark a Digital Research. 


Lifeboat Associates 


1551 Third Avenue, New York, M. Y, 10028 
(212) 660-0300 Telex: 220501 


Nevember 1980 2 BYTE Publications Inc 


trol lines. Altos does not use the con- 
nector for expansion purposes 
because of its single-board 
philosophy, but it is there for the 
special needs of the users. 


Optional Components 

The ACS8000 has provisions for 
some special components that are op- 
tional on all of the standard systems. 
The Z80 DMA (direct memory ac- 
cess) controller is a very sophisticated 
device that can be programmed to 


‚ perform block data transfers from 


memory to memory, from memory to 
an [/O port, or vice versa. The device 
can also be programmed to search for 
a byte within a block, with or 
without transfer of the block. The 
device has one DMA channel that can 
be set up to work in four different 
modes: 


®single-byte mode — in which each 
memory access operates on a single 
byte of data 

Ф burst mode — in which the device 
keeps control of the bus for as long as 
data is continuously ready 
continuous mode — in which the 
device retains bus control for the en- 
lire operation 

@transparent mode — in which the 
device operates only during memory 
refresh time so it does not slow down 
the processor 


| was informed by Altos that, 
although the Z80 DMA device can be 
plugged into the system, there is no 
way to use it under CP/M, The 
OASIS multiuser operating system is 
set up to use DMA to access a disk, 
however. 

The Advanced Micro Devices 
Am9511 arithmetic processor is 
another optional device that provides 
fixed and floating-point arithmetic 
and floating-point trigonometric and 
mathematical operations. [t may be 
used to speed up computational 
capabilities of the system. All com- 
mands and data transfers take place 
on an 8&-bit, bidirectional data bus. 
Transfers to and from the 9511 may 
be handled by the Z80 under program 
control (with IN and OUT instruc- 
tions) or through the Z80 ОМА 
device. The Am9511 can be program- 
med to generate interrupts upon com- 
pletion of arithmetic functions. 

Altos also plans to introduce a 
2708/2716 EPROM programmer that 
will plug into the parallel-port con- 
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CP/M Features With Altos 
Systems 
All the standard CP/M system 


utilities are available: 


е ED: context (text) editor. 

e ASM: CP/M standard  (no- 
frills) 8080 assembler. 

e LOAD: loader, converts 
hexadecimal-ASCII format files 
to absolute machine-code files. 

e DDT: CP/M Dynamic Debug- 
ging Tool. 

€ PIP: Peripheral Interchange 
Program that is used to move 
and copy disk files from disk to 
disk and can also be used to 
copy files from disk to printer 
or from a reader device to disk, 

e SYSGEN: CP/M utility that 
generates new system disks. 

è DUMP: prints the contents of a 
file on the display in hexa- 
decimal {base 16) form. 

e SUBMIT: CP/M batch facility: 
executes a series of console com- 
mands from a disk file. 


Some additional commands and 
utilities are available: 


e MOVCPM: CP/M utility that is 
used to relocate the CP/M 
operating system depending on 
system memory size. 

e STAT: displays status of 
various device assignments and 
shows the amount of free space 
left on each on-line. 

Ф MTS: memory-test program 
thet performs а destructive 
memory fest on system 
memory, 

Ф SETUP: utility that modifies the 
boot-load sector of a disk. It 
also allows a disk to be flagged 
for single- or double-density 
operation and sets the printer 
data rate at boot-load time. 

e REFORM: disk-farmatting utili- 
ty that allows the user to format 
a disk for single- or double- 
density operation. Disks may be 
formatted to be either IBM 
3740- compatible or Intel 1515-11 
format, Altos has its own for- 
mat for double density. 

e DTEST: disk-test utility that 
checks out both drives and disks 
on the system. 

Ф SINGLE: followed by the letter 
designation of a drive (А, B, C, 
D), will set up the drive for 


164 November 198) © BYTE Fublications Inc 


single-density operation. 

e DOUBLE: works the same as 
SINGLE but sets the designated 
drive for double-density opera- 
tion, 

e COPY: will copy data track by 
track from the disk in drive À to 
drive B. 

e FILES: will display the file- 
control-block information in 
hexadecimal for all files on a 
disk. 


Other files are included with the 
system: 


© BOOT.ASM: ап assembler 
source for the boot loader. 

e ALTOSE.ASM: an assembler 
source for the ALTOS-E 2708 
EPROM. 

© CBIOS.ASM: an assembler 
source for the custom Basic In- 
put/Output System (C BIOS) in 
CP/M. This allows the user to 
make further operating-system 
modifications as needed. 


UCSD Pascal Operating System 
Initializing the Systern 

In order to make UCSD (Univer- 
sity of California, San Diego) 
Pascal fully operational on the 
Altos, a user-written procedure 
that does direct cursor addressing 
on video terminals must be added 
to the operating system. Referred 
to as GOTOXY, the procedure ac- 
cepts two integer variables as input 
and positions the cursor on the 
screen accordingly. Since there are 
so many different video terminals, 
it is the responsibility of the user to 
write the GOTOXY procedure. 
After compiling it, the user must 
execute a program called BINDER 
which links GOTOXY to the 
SYSTEM.PASCAL file. 

The other initialization program 
is called SETUP. When executed, 
the user is given a set of options in- 
cluding Help and Teach. SETUP 
modifies a table of key assignments 
and terminal commands, allowing 
the user to customize the operating 
system to a particular terminal. 
Most keys may also have a prefix 
(eg: Escape) to allow for terminals 
that send escape sequences for cer- 
tain user-definable keys. For exam- 
ple, many terminals have a 
separate keypad for cursor control 


(eg: Up, Down, Home, etc). The 
escape sequence for "cursor home" 
on many terminals is Escape-H; or 
27,72 in decimal ASCH codes. In 
SETUP, the cursor-home function 
could be defined as having a prefix 
code and the decimal value 72 (or 
H as the character code). 


Other Features 

The Pascal Operating System 
has some other unique features. 
When compiling a program, Pascal 
will list error messages and ask if 
you want to continue or return to 
the editor. If the latter option is 
chosen, the operating system loads 
the editor and places the cursor on 
the character where the compila- 
Поп error was detected. his 
feature saves a great deal of time 
when correcting syntax and logic 
errors. 

The Filer also has some in- 
teresting features. Basically, the 
Filer is a utility program that lists 
directories of disks and 
manipulates files directly in the 
conventional disk-operating- 
system mode. On request, the Filer 
will create a duplicate directory for 
backup purposes. The Filer also 
has a routine for locating bad 
blocks on disk. If a bad sector is 
found, it will be marked as an im- 
movable file in the director y. 

Altos is marketing Pascal/M 
and a C compiler. The firm is also 
in the process of providing hard- 
disk backup on cartridge tape. The 
company is also introducing an 
asynchronous communications 
package for Altos computers 
(price: $100) and a bisynchronous 
IBM 3780 protocol package that 
allows the Altos to go on line tn 
batch mode to an IBM host com- 
puter, The price is $1000. 

In version П.0 of Pascal, the 
Debugger package is missing. I was 
informed by Altos that it was 
having problems with it and that a 
new version would be available 
with the next release. Altos also 
said that Pascal/M does have a full 
Debug option and that it will be 
available shortly. 
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nector. This project has been delayed 
because of software development 
priorities. 


Hard-Disk Capability 

Altos’ third single-board version of 
the АС58000 has an on-board hard- 
disk controller in addition to the 
floppy-disk controller. Hard-disk 
storage may start at 14.5 megabytes 
and can be expanded up to 58 
megabvtes, 


Multiuser Versions 

The system that ] received was an 
ACSBODO-2 with 64K bytes of 
memory and two dual-density, 
single-sided floppy-disk drives. As 
described in the literature, the 
ACS8000-2/MU2 is а two-user 
system with 112 K bytes of memory 
and two double-density single-sided 
drives. 

Memory is divided into banks, 
with a 16 K-byte system area and two 
or more 48 K-byte user areas. A four- 
user ACS8000-2/MUG4 is the same as 
an MUZ but with 208 K bytes of 
memory, The largest non-hard-disk 
configuration would be an ACS8000- 
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either CP/M or Altos 
multiuser executive 


AMEX. 


4/MU4 with 208 Қ bytes of memory 
for four users and four double- 
density, double-sided floppy-disk 
drives, 

The smallest hard-disk multiuser 
configuration would be an ACS&000- 
6/MU2 with 112 K bytes of memory, 
two double-density, single-sided 
drives and a one-platter hard disk 
yielding 14.5 megabytes of space. 
This system would have four serial 
I/O ports and two parallel ports. 

The largest configuration would be 
ап ACS8000-9/MLU4 with 208 Қ 
bytes for four users, four double- 
density, double-sided floppy-disk 
drives and 58 megabytes of hard-disk 
space. A total of six serial ports and 
two parallel ports would be available 
on the system; these can be used to 
support four terminals and two other 
peripherals. 
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Figure 1: Block diagram of the Altos АС58000 systems. 
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Software 

All Altos systems run either Digital 
Research's CP/M operating system 
or Altos multiuser executive AMEX. 
AMEX is functionally compatible 
with CP/M, using the same disk for- 
mats and operating-system conven- 
tions. If you plan to use a hard disk, 
AMEX is a necessity since straight 
CP/M supports only floppy disks. 
CP/M version 2.0, which directly 
supports hard disks, and MP/M, the 
multiprogramming version of CP/M, 
are also available. 


Optional Software 

The Altos CP/M has been 
customized to allaw for printout 
spooling and despooling. In this pro- 
cess, printed material is stored on 
disk until the printer is free. This op- 
tion allows printers to be driven in 
the background mode so that printing 
may go on while the computer is do- 
ing something else. 

Another software option is for use 
with the Microsoft FORTRAN-80 
compiler А FORTRAN  service- 
subroutine library called APULIB 
makes use of the Am9511 floating- 
point processor to speed up 
arithmetic computations in FOR- 
TRAN by a factor of 10 or more, A 
typical FORTRAN program perform- 
ing extensive calculations could run 
about four times faster with APULIB. 

The other major software option is 
the UCSD Pascal operating system. 
Altos offers it as a separate and 
distinct operating system for the 
ACS8000, This operating system con- 
sists of a file manager, an editor, a 
Pascal compiler, a BASIC compiler, a 
macroassembler for the 780, an 
interactive debugger, and a 
linker/librarian. UCSD (University 
of California, San Diego) Pascal runs 
as a P-machine interpreter. All por- 
tions of the operating system and 
some other run-time subroutines are 
written in Pascal, with the exception 
of portions of the P-machine inter- 
preter. Pascal is also patched to 
handle the Am9511 arithmetic pro- 
cessor for greater computational 
speed. The Z80 CTC is also set up to 
act like a real-time clock, Unfor- 
tunately, the real-time clock is not ac- 
cessible by the user; it is used inter- 
nally to improve the performance of 
the disk interface. 


Altos Documentation 
The manual shipped with the Altos 
consists of the following segments: 
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San operating manual which con- 
tains a hardware and software over- 
view section 

© setup and checkout guides 

Фа CP/M operating guide 

Фа troubleshooting section 

9 all the schematic diagrams 


The manual also includes the 
SA800/801 disk-drive maintenance 
manual and six publications from 
Digital Research covering all aspects 
of CP/M. 


Setting Up and Using a New 
System 

My Altos is hooked up to a video 
terminal set to 9600 bps. When power 
is applied, the Altos displays the two 
prompt characters %ж on the con- 
sole, which means that the EPROM 
monitor is in control. (If reset is 
depressed, the same response is 
given.) If a floppy disk is inserted into 
drive А (the drive on the right-hand 
side) and reset is depressed, the 
monitor will automatically begin 
loading the operating system from the 
disk. If you are running CP/M, the 
message "32 K ALTOS DOS VERS 
1.47" will be displayed, followed by 
A> on the next line. The A character 
means that the disk in drive A is the 
currently active disk, while the > in- 
dicates that CP/M is ready to receive 
commands, 

After the machine displayed the 
A> prompt, I tried to enter the DIR 


At a Glance 


Name of computer 


Manufacturer 


Altos 4АС58000 series 


Altos Computer Systerns 
2360 Bering Dr 


command to display the directory, 
with no success, I reset the system 
and tried again — still nothing. Then 
I decided to check the RS-232 cable 
and connectors to see if the transmit 
and receive lines were hooked up pro- 
perly. After experimenting with my 
own 8080-based system to make sure 
the terminal would talk to it and still 
finding no problems, I called Altos: 
the gentleman I spoke with suggested 
that 1 make sure that pin 20 (Data 
Terminal Ready) of the RS-232 cable 
was hooked up. I took apart my cable 
and found that pin 20 was not con- 
nected. A quick resoldering job 
solved the problem. (1 later 
discovered that the Altos manual 
discusses the problem in the section 
on troubleshooting, but I had 
apparently not seen it on my first 
reading of the manual.) 

One of my complaints about the 
Altos is that the console data rate is 
defined in firmware — їп the 
EPROM, The system can be used 
only if you have a 9600 bps terminal 
(at least, to start with). Even after the 
initial load, there is no way to easily 
modify the data rate short of creating 
a new EPROM. 

CP/M has a SETUP command that 
allows the user to change the boot- 
load characteristics of a disk. The 
printer data rate, the system clock 
rate (2 MHz or 4 MHz), and the den- 
sity of the disk may be redefined for 
each system disk. lt would seem 
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Software included 


Hardware options 


reasonable to be able to modify the 
console data rate also, but this is not 
currently the case. 


Formatting Disks 

The next thing I tried to do was to 
create a backup copy of the master 
system disk, The documentation for 
this procedure is fairly accurate, but 
important instructions are left out, 

The first step is to insert a blank 
disk (with the label side facing down) 
into drive B, the left-hand drive. The 
REFORM command will reformat a 
disk for any of several disk formats. 
After typing in REFORM, the com- 
puter asks you to enter a number cor- 
responding to the type of format that 
will be used and to indicate whether 
the blank disk is in drive B (in a two- 
drive system) or drive D (in a four- 
drive system). 

The first time I tried to format a 
disk, I got errors on top of errors. The 
documentation failed to mention that 
the write protect notch on the disk 
must be covered to allow read/write 
operation. Since I usually work with 
5 -inch floppy disks, | am used to 
covering the write protect notch to 
protect a disk, not to unprotect it, 
After trying everything | could think 
of, it Finally occurred to me that the 
notch might need to be covered to 
work, [This method of disk protec- 
tion is standard for 8-inch disks, so 
neither Altos nor its documentation is 
in error here. Still, this situation 
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always causes problems for people 
who are accustomed to working with 
5-inch floppy disks. . . .GW] 


Altos Demonstration Programs 

The CP/M disk that came with the 
system had a number of demonstra- 
tion programs, including a biorhythm 
program in BASIC, a rather poor im- 
plementation of tic-tac-toe, a 
number-guessing game, and a pro- 
gram that did nothing but compute 
and print square roots, The business 
package demonstration programs in- 
cluded a payroll generator and an 
automobile parts-list/inventory pro- 
gram. 

The only documentation provided 
with any of these business demo pro- 
grams was a single typed page giving 


hopelessly inadequate operating in- 
structions, ] never succeeded in mak- 
ing any of the nongame programs 
work. 


Final Remarks 

e The hardware of the Altos 
ACS8000 is well designed, although 
the documentation of some of its 
components is absent. The computer 
uses several sophisticated, optional 
support chips such as the counter- 
timer, the serial and parallel ports, 
and the Am9511 arithmetic pro- 
cessor. However І had to look over 
the manufacturers’ specification 
sheets and application notes to find 
out anything about them. 

© The software of the Altos ACS8000 
is not as well supported, but the 


CP/M, AMEX, UCSD Pascal, and 
OASIS operating systems are 
available. Altos has provided no soft- 
ware support for the specialized hard- 
ware built into the system. 

® Languages available from Altos in- 
clude FORTRAN-80, MBASIC, 
MBASIC-80, CBASIC II, 
COBOL-80, CIS COBOL, Vanguard 
APL, PL/I-80, and Z80 Macro 
Assembler. Numerous other 
languages are available from other 
sources for use with the CP/M 
operating system. 

e The Altos ACS8000 is strong on 
hardware and weak on software and 
documentation. Perhaps someday the 
Altos people will get around to 
documenting and supporting the best 
selling points of their product line. 8 
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Circle 102 on inquiry card. 


GOOD NEWS FOR CBASIC-2,, USERS 


INTRODUCING 


QBASIC 


Now you can move up to 
a 16 bit multi-user system with 
a real machine code compiler 
that accepts your existing programs. 


QBASIC is the latest in Marinchip Systems 
growing line of software for our M9900 
computer. While preserving source 
language compatibility with the widely used 
CBASIC-2,, language, QBASIC generates 
real machine code for the M9900's 16 bit 
pracessor. QBASIC programs run up to ten 
times faster. Separate compilation of pro- 
gram modules is permitted. Assembly 
language calls are made more simple and 
flexible. 


50, if you like CBASIC,, but are limited by 
its performance and the hardware and 


operating systems it runs on, contact us 
about our new OBASIC. 


Marinchip Systems 


Circle 703 on Inquiry card. 


QBASIC is only the latest member af the 
M9900 hardware and software line that in- 
clude the following major features: 


* Advanced 16 bit processor 

* $-100 Bus flexibility 

* Unix, like multi-user operating system 

* Memory size up to 16 megabytes 

* Pascal, Assembler, and BASIC,,, 
interpreter 

* Hard disc or floppy available 

* Prompt quantity delivery with attractive 
discounts 

* Applications available: General Ledger, 
Accounts Payable and Receivable, 
Payroll, and Text Formatter 


Computer Power and Human Reason 
16 St. Jude Road 


* Superb user manuals 

* Three year track record of hardware 
and software reliability 

* Systems, boards, kits, and software 
available 

* Both 8 and 16 bit memory supported 


Complete dual floppy single user systems 
from $5500, and floppy or hard disc multi- 
user Systems configured to your require- 
ments. 


Cali or write for complete specifications and 
price list. 
CBASIC is a trademark of Compilar Systems 


WAFS lë a iradümark of Bell Latboralorias 
BASIC is a trademark of the Trustees of Dartmouth College 


Mill Valley, CA 94941 
(415) 383-1545 
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Seventh Annual 
SIGGRAPH 
Conference 


Kenneth Livingston 
225 Nebraska Hall 
University of Nebraska 


Lincoln NE 68508 


Mark Dahmke 
1515 Superior, Apt I5 
Lincoln МЕ 6852] 


The Association for Computing Machinery (ACM) 
Special Interest Group on Computer Graphics (SIG- 
GRAPH) held its seventh annual conference on July 14 
thru 18, at the Seattle (Washington) Center (former site 
of the Seattle World's Fair). This conference, like all of 
the recent SIGGRAPH conferences, was extremely well 
attended, Over 1200 people registered for the two-day 
preconference tutorials. More than 2300 people registered 
for the three-day conference itself. Participants came 
fram nearly every state, Canada, several European coun- 
tries, and Japan. 


Preconference Tutorials 

Each year, the conference organizers have sought to 
provide participants with an opportunity to not only at- 
tend the conference, but also to acquire additional infor- 
mation and expertise about graphics through a series of 
tutorial sessions, These are led by well-known computing 
and graphics professionals from both industry and educa- 
tion. This year's eight tutorial sessions included these 
tapics: 


® Introduction to Computer Graphics 

9 introduction to Raster Graphics 

Ф Advanced Raster Graphics 

e Computer-Aided Design 

Ф Low-Cost Graphics 

е Graphic Design and Information Graphics 
Ф Animation Graphics 

® User Interfaces to Graphic Systems 


These tutorials ranged in level of expertise From novice to 
expert and provided a means for everyone to advance 
technically. 

The session on low-cost computer graphics addressed 
issues relating to the use of graphics capabilities of 
personal-computing hardware. Many of these systems 
can be configured at costs of about $2000. Given today’s 
economy, systems in this price range can be very appeal- 
ing to small businesses, public-school systems, and small 


Photos 1 thru 6 by Kenneth Livingston. 
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colleges and universities. At the other end of the scale are 
large CAD/CAM (Computer-Aided Design/Computer- 
Aided Manufacturing) systems. Typically, these systems 
are quite expensive, ranging from $40,000 to $300,000 for 
top-of-the-line systems. Obviously, smaller and less ex- 
pensive (and, therefore, less comprehensive and versatile) 
systems exist, The computer-aided design tutorial ad- 
dressed the needs of medium- and large-scale industry 
users of CAD/CAM systems, 

Included in this session were discussions ОЁ 
CAD/CAM standards for data bases and techniques used 
for geometric modeling. Geometric modeling is a term 
used to describe the process of representing a three- 
dimensional object by a series of Cartesian, polar, or 
homogeneous coordinates with (or without) a series of 
equations, The object may or may not exist prior to the 
construction of the numerical or geometric model. 

Three other tutorials on raster graphics and animation 
were oriented toward the use of raster-scan devices. 
Because raster-scan devices essentially use standard 
television technology, there is a significant price and per- 
formance advantage in their use. Personal-computer 
owners should be aware of this advantage, as many 
microcomputer systems have utilized raster-scan (televi- 
sion) technology from the beginning. Discussions of 
algorithms for modeling three-dimensional objects, 
simulation of light sources (shading and shadows), sur- 
face textures, and display optimization dominated these 
sessions. Ап emphasis was placed on the creation of 
realistic-looking images. 

Another group of tutorials centered on what might be 
termed human factors in computer graphics. Human fac- 
tors means the interface between human beings and 
machines. It is an area of computing in general that, 
while not being totally overlooked, has certainly been 
slighted. Those of us involved in interactive computing 
(including graphics) realized long ago, by necessity, how 
important a friendly, forgiving, and possibly even 
natural interface is for successful communication be- 
tween people and machines. The frustration of having an 
interactive program bomb or hang before completing its 
task can be overwhelming. 

Qur batch-oriented colleagues have discovered this 
recently, primarily because on-line data bases are becom- 
ing more popular, and more batch-oriented computing 
professionals are finding their way into interactive proj- 
ects. Recently, we have begun to discover the importance 
of aesthetically pleasing and more understandable 
graphic output. Many computer-graphics specialists have 
come into this area from the technical side, rather than 
from the artistic side. It should come as no surprise, then, 
that graphicdesigners can offer much sound advice about 
graphics layout and design. This information can be very 
valuable in businesses where executives are accustomed 
to expecting and demanding professional quality for 
graphics presented at board meetings and in annual 
reports. Twe tutorials concentrated on psychological 
aspects, design methodologies, subjective evaluation, 
and design concepts as they relate to computer-graphics 
systems. 

All of the tutorials were weil attended. Although we 
were unable to attend all of them {they ran concurrently}, 
those sessions we attended were well thought out and 
carefully presented. 
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The Conference 

In an attempt to emphasize the importance of graphic- 
design concepts and the human-factors side of computer 
graphics, the first session was a special panel presentation 
chaired by Aaron Marcus, research consultant at 
Lawrence Livermore Laboratories. This panel featured 
graphic designers from the United States and Europe. 
They agreed that we have seen far too many examples of 
poorly designed graphics—especially computer- 
generated graphics. Anyone engaging in computer 
graphics would do well ta obtain and read some goad 
textbooks on graphic design, in addition to their 
computer-graphics texts. While a chart or graph is more 
understandable than a table of numbers, a well-designed 
chart or graph is more readable than one which has had 
no design principles applied to its creation. 

The remainder of Wednesday's sessions were split into 
two concurrent sessions. l'apers presented in one group 
of sessions were quite technical in nature: "The Theory, 
Design, Implementation and Evaluation of a Three- 
Dimensional Surface Detection Algorithm" and "Simula- 
tion and Expected Performance Analysis of Multiple Pro- 
cessor Z-Buffer Systems." Papers presented in the other 
group of sessions were more applications-oriented: 
"Geographic and Data Base Systems" and "Computer 
Graphics Moves into the Business World." 

The latter area is of specific interest to one of us (Liv- 
ingston), who is currently involved in the integration of 
computer graphics and market research. According to 
Carl Machover of Machover Associates, who chaired the 
business-graphics panel discussion, there are four com- 
puters used in business applications for every computer 
used in CAD/CAM types of applications, Assuming that 
these figures are accurate, the  business-computer 
graphics potential is enormous. This position is sup- 
ported by IBM's recent entry into the low-cost, color, 
business-praphics marketplace with its Model 3279 
display terminal. Recent articles in Harvard Business 
Review (January 1980) and the Wall Street Journal also 
seem to reinforce this position. 

Thursday's sessions embraced a wide variety of topics. 
sessions dedicated to graphics software and languages, 
surfaces, and applications filed the morning. Papers 
were presented at these sessions ranging from the design 
of a LISP-based graphics language, to three-dimensional 
representation and rendering algorithms, and to 
stereographic displays of atmospheric data. (This latter 
session proved to be very interesting to us for reasons 
having little to do with computer graphics. The materials 
chosen for displays represented conditions existing in the 
Omaha, Nebraska, area—sixty miles away from our 
homes—when the 1975 tornado struck that area.) 

Thursday-afternoon sessions were oriented toward 
rather specialized areas of computer graphics: 


& Computer Graphics and Television 
® Animation 

eCAD/CAM 

Ф User Views of CAD/CAM 


Recent uses of computer graphics in television were 
discussed, including a presentation by АВС Sports on 
their use during the Winter Olympics. The CAD/CAM 
sessions included reports on graphics used in planning 
electrical-distribution systems, ship-hull design, and 
graphics at the Ford Motor Company. There was also a 
panel discussion addressing productivity gains and expec- 
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tations achieved through the use of CAD/CAM systems. 

Friday's sessions included discussions of graphics stan- 
dards, human factors (more), and raster techniques. The 
question of graphics standards is of particular importance 
to those who regularly attempt to transport graphics pro- 
grams or systems from one computing environment [о 
another. While other areas of computing developed stan- 
dards long ago (ер: COBOL, FORTRAN, Pascal, etc), 
the graphics area had not attempted such a feat until 
quite recently. This has all begun to change, thanks to the 
work of the SIGGRAPH CORE standards committee. 

The human-factors presentations included discussions 
on color and how it is perceived by the human eye, and 
on a prototype voice- and gesture-input interface being 
developed at MIT. An afternoon session on raster- 
graphics techniques completed the conference program. 

Perhaps the only negative criticism we offer concerns 
the famous SIGGRAPH film festival. This has become an 
annual event since its informal inception, at the first SIG- 
GRAPH conference, on the balcony of one participant's 
dormitory room at the University of Colorado in 
Boulder. This year's film festival was held in a hotel 
ballroom designed to hold no more than 1500 people. 
With 1900 people packed into the crowded space, and 
lines waiting to get in, the hotel's management restricted 
access to the ballroom for safety reasons. А greatly ab- 
breviated second showing left many participants 
frustrated. The film festival is a torum for some of the 
best computer graphics and animation produced during 
the preceding year and is always enlightening and well at- 
tended. We sincerely hope next year's conference com- 
mittee takes the film festival's popularity into considera- 
tion during planning. 


The Exhibition 

Although this was the seventh annual SIGGRAPH 
conference, it was only the fifth annual SIGGRAPH ex- 
hibition. There were ninety-nine vendors listed in the ex- 
hibition guide for SIGGRAPH '80. At SIGGRAPH 76 
(the first exhibition), there were only ten, This says much 
about the growth of this part of the industry, Another in- 
dicator of growth, according to Ken Anderson of the 
Anderson Report (a newsletter devoted to computer 
graphics), is the fact that last year the computer-graphics 
industry reached $1 billion in delivered products. The 
computing industry as a whole does approximately $40 
billion in delivered products per year. 

Several vendors at the exhibition were of special in- 
terest to personal-computer users. ABW Corporation 
demonstrated its TEKSIM package. TEKSIM allows the 
Apple П user to access the Tektronix Plot-10 software. 
Although the Apple/TEKSIM combination offers only 
about one-fourth the resolution of a Tektronix terminal, 
advantages such as lower cost, color displays, selective 
erase, and standard video output are claimed by the ven- 
dor. Apple Computer Inc displayed both the Apple П and 
Ш computers. Calcomp, which most of us think of as а 
vendor for the large-host user, demonstrated its 1051 
drum plotter (among other products). The Model 1051 is 
an R5-232C-compatible, relatively low-cost product, 
which, considering Calcomp's quality reputation and ser- 
vice organization, makes it a viable product for passive- 
graphics production on small systems. 

Cromemco, with which most personal-computer users 
are familiar, brought its line of high- and medium- 
resolution graphics hardware to the exhibition. Recent 


emphasis on efficient software designed to increase the 
productivity of the programmer and end user is evident 
in Cromemco's recently announced high-resolution 
graphics-software package. Digital Engineering, Inc, was 
present with its Ketro-Graphics printed-circuit board. 
This transforms the Lear-Siegler ADM-34A terminal into а 
graphics terminal compatible with the Tektronix Plot-10 
software package. This company also makes a cross-hair 
graphic-input cursor and a printer for the modified ter- 
minal. Houston Instruments, a division of Bausch & 
Lomb Corporation, displayed much of its pen-plotter line 
and its more recently developed electro-static plotter line. 

An eight-color, eight-pen digital plotter was displayed 
by Soltec Corporation. This is an interesting approach to 
low-cost, multipen, passive graphics. The plotter is 
basically a single-pen plotter with "parking stalls" for ad- 
ditional pens and enough native intelligence to relocate 
each pen for changes in color and line weight, or for an 
optional cross-hair cursor for digitizing. Summagraphics 
exhibited its popular Bit-Pad One, a low-cost approach 
to graphic-data-entry problems. 

Tektronix was present with nearly everything in its line 
of graphics terminals and its stand-alone 4050 series of 
desk-top graphics computers. Hewlett-Packard also 
displayed its line of desk-top graphics computers in- 
cluding the Model 9845C color machine. The space- 
shuttle image on this machine was very impressive. 

Also present were vendors oriented toward heavy 
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Photo 1: Megatek's new Wizzard color terminal. It also heralds 
the development of Megatek's device-independent software. 


Photo 2: Overview of exhibition area, The Calcomp booth is in 
the center foreground. Tektronix is in the center mid-way back. 
IBM and Hewlett-Packard are in the center rear and Megatek is 
to the right in the foreground. 


Photo 3: The Hewlett-Packard 9845C color desk-top computer 
is being demonstrated by using an image of the space shuttle. 
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graphics users. CAD/CAM applications by Computervi- 
sion, Inc, were shown. IBM showed entries for all levels: 
the 3279 color terminal for low- to mid-level business- 
graphics users, the 3277 graphics-attachment feature for 
the mid-level engineering users, and the 3250 for 
CAD/CAM applications. Vector General and Adage 
featured their high-performance vector-display devices, 
Megatek, with a popular display booth, exhibited its new 
line of Wizzard graphics terminals. 

With nearly 100 vendors displaying recent 
developments, it is not possible to describe all the new 
products. Suffice it to say that there was something for 
everyone at the exhibition. If too little information could 
be gleaned from vendor representatives at their display 
booths, many vendors also conducted forum sessions 
from morning until evening. Technical and management 
people were there to answer more detailed questions 
about their products. 

There are three things we want to reemphasize as being 
significant in the computer-graphics industry: 


® First, the continued development of lower-cost color 
graphics terminals—the user's capital expenditures are 
critical in justifying new approaches in problem solving. 
€ Second, an increased emphasis on graphics-software 
standards yielding greater productivity for software 
developers and end users. 

9 Finally, the beginning use of computer graphics by and 
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Photo 4: A Calcomp representative demonstrates the Model 
1051 digital plotter. 
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for management, as opposed to its historically limited use 
as an engineering tool. 


These items are very important to the growth of the 
computer-graphics industry. This exhibition, the con- 
ference, and the tutorials were dedicated to enhancing 
these three areas. 

Harvey Kriloff and Robert Ellis, cochairmen of the 
SIGGRAPH ‘80 conference, and the SIGGRAPH ‘80 
committee are to be commended for the quality of this 
years conference. Next year's conference will be held in 
Dallas, Texas, and is scheduled for August 3 thru 7. 
Somehow we expect it to be hotter than the 75 degrees of 
Seattle. If present trends hold up, however, it will also be 
a fine and interesting conference. Ш 
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Photo 5: IBM's Model 3279 color-graphics terminal. This ter- 
minal is oriented toward business and management graphics 
rather than toward engineering applications. 
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Photo 6: The Tektronix Model 4054 features a lurge-screen 
storage display tube and built-in cartridge-tape drive, with disk 
drives optional. 
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Load in excess of 
1500 baud rate. 
Saves and loads 
programs in 


"ULL так" "99% | 45 seconds 
==== | | 


sss етек шина - ҒА — or less. 


Microphone jack 
enables you to 
add audio to 
Built-in speaker. program tapes. 


Keyword shift plate. Full, standard, 53-key 
typewriter keyboard. High resolution picture 
on your TV screen, in 


8 colors. 
256 х 192 graphics mode. 


All that computer for $599. 


| The Imagination Machine, 
the personal computer from APF Electronics. 


T. Irnagination Machine is more 
personal computer than you'd expect 
at 5599. 

The Imaginatian Machine is à 
superbly designed, expandable, user- 
programmable computer system.. at 
S599 

No other personal computer on the 
market can touch if, ot That price. 


Read what it brings you: 

First of all, The Imagination Mochine 
has К RAM and 14K BASIC-IN-ROM, 
A full 53-key professional, typewriter 
keyboard. A high-resolution picture on 
your TV set, in eight colors, Fast 
loading (1500+ baud rate), built-in 
dualdrack cassette deck, for APF's 
digitally recarded tape programs. 
Built-in sound synthesizer. And, even a 
built-in RF modulator, which is a $40 
option on other computer systems. 


Ali that, plus user-programmoaobility. 
We know sophisticated users areni 
going to be satistied forever using 
preprogrammed software. (Even 
though we affer a large library of 
educational, entertainment, home 
and business management pro- 
grams.) 5o, we made The Imagination 
Machine user programmable, in both 
BASIC and MC6800 machine lan- 
guage. To simplify matters, we've just 
developed the first and only BASIC 
TUTOR course on cassee. With it, you 
can learn to program The Imagination 
Machine in BASIC, with hands-on 
training, ight at the computer. 


Some exceptional features. 


Tha Imagination Machine has several 
unique features that can help you 
use your time at the computer more 
effectively. 

For example, it stores programs and 
data onthe same cassette tape. (With 
other computers, you have to read 
programs from one tape into the 
computer, remove the tape, put in 
another tape and store your dara on 
the new tape.) 

Another special feoture is The 
Imagination Machine's unique 
keyword system, which simplifies 
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BASIC programming. The machine 
has 24 different programs statements 
and commands printed at the top of 
the keyboard, Yau can enter these 24 
into your pragram withaut rehyping 
them every time you use them. Instead 
of typing out “PRINT? for example, ұсы 
jus! press two keys and the word 
appears on the screen. The system 
helps prevent lyping errors and can 
speed up entering programs. 

A third feature is Timed Response 
Monitoring, which automatically 
adjusts the computers pace and 
levelto your own. If makes "tutoring 
programs; for instance, easier and 
more interesting to follow. 

And then there are the Imagination 
Machine's three graphic display 
macdaes: 1. Alpha numerics, mixed with 
low-resolution graphics in as many as 
eight colors. 2. High resalution — up 
to eight colors — 128 x 192 display. 

3. High resolution graphics = up to 
four colors — with 256 x 192 display. 


And expandability. 

A personal computer that can't grow 
along with your growing requirements 
soon becomes obsolete. 50, we 
designed The Imagination Machine to 
be expandable. By adding APF's 
optional "Expansion Box" and inter- 
face cartridges, you can hook up any 
compatible floppy disk or printer, or an 
additional 8K RAM memory cartridge. 


Full mini-floppy system $995. 


For small business and professional 
use, you moy require a full mini-fioppy 


system. In that case, order APF's 
system Il. It includes The Imagination 
Machine, the "Expansion Box; floppy 
disk interface and 72K-byte, mini- 
floppy disk drive, All for just $795! No 
one can come closetothat price. 


You can't beat our prices 

or our guarantee, 

I'vou can find а beter personal 
computer system for the money, let us 
know. In the meantime, we stand by 
our statement: There is no other per- 
sonal computer on the market that 
offers so much for so little, And if you 
order now, we'll even include our 
519.95 APF Technical Reference 
Manual, with complete schematics. 
absalutely free. 

Order The Imagination Machine 
directly from APF Electronics, with ihe 
assurance that if you are not cam- 
pletely satisfied, you can return it within 
30 days of purchase for a complete 
refund. Taorder, or to learn the name 
of the dealer nearest you, call TOLL 
FREE 1-300-223-1264. New York 
residents call 212-869-1960. Master- 
Card and VISA accepted. 


Price list: 

System |, 
The imagination Machine. 
System ІІ, Mini-floppy System 
(Includes The Imagination 
Machine, BB-2, and Mini- 
floppy Disk Drive). 

| ВВ4, Expansion Box with 
R5232 cartridge. 


ВВ-2. Expansion Box with 
lappy disk intertace 
cartridges. 


BK RAM memory cartridge. 
R5232 cartridge. 


Floppy-disk Interface 
cartridge. 


Mini-floopy Disk Drive. 


5995. 


$499.95 


5199.95 


5 99.95 
5149.95 


$149.95 
5399 95 


$599. Manufacturer's suggested retail price. 
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A Simplified Theory 
of Video Graphics 


This is an interesting time for 
choosing a personal computer, 
especially if you are looking for one 
with a graphics display. As you can 
see from the summary of specifica- 
tions in table 1, the available graphics 
capabilities of the personal computers 
are all different, and no one model 
has a clear advantage over all the 
others. To make your choice even 
more difficult, some models exhibit 
undocumented quirks that are not ap- 
parent from the specifications. 

Your choice of a video-graphics 
system will depend on what you want 
to do with graphics and on the perfor- 
mance of the different computers. 
While I can't help with the first aspect 
of your decision, 1 may be able to 
help you understarid system perfor- 
mance by explaining the operating 
principles of video displays and 
describing the various combinations 
of features available on popular per- 
sonal computers. 


The Importance of Video 
Graphics 

Many applications of personal 
computers are modeled on conven- 
tional practices that have been 
developed over a period of several 


About the Author 

Allen Watson HI began writing FORTRAN 
programs for sctentific analysis. soon after 
receiving his bachelor's degree in mathematics. 
Later, as a full-time programmer, he wrote 
IBM 5ysterm/360 assembly-language programs 
for the computer-aided design of calculators 
and has prepared and presented training 
courses about the Fairchild F-8 and Motorola 
6800. Aller 18 currently writing and editing 
user manuals for Apple computers. 
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years, while graphics displays have 
been too expensive for general use 
until quite recently. Many existing 
computer programs do not use even 
the simplest graphics, although there 
are several notable exceptions, 
such as chess games that use high- 
resolution graphics to display the 
board and pieces, and music editors 
that display standard musical nota- 
tion, 

Here's the important point: 
computer-graphics displays can pro- 
duce schematic diagrams, music 
scores, flowcharts, architectural 
drawings, and the like that are much 
easier for the person using the com- 
puter to understand than the 
unadorned columns of numbers that 
are usually associated with com- 
puters, Of course, you still might not 
be able to afford video-graphics 
displays as powerful as the one used 
by МА5А to simulate the view seen 
by the pilot of the space shuttle dur- 
ing its return from orbit. Even though 
they have their limitations, the cur- 
rent small-computer displays will 
enable vou to do a lot of interesting 
things. 


Raster-Scan Video 

While there are several different 
ways of displaying information on a 
video screen, all of the personal corn- 
puters presently available use the 
same kind of raster-scan technique 
that ordinary television does. We'll 
take a look at the basic features of 
this technique, since they are shared 
Ьу all inexpensive video displays. 

Television is an imperfect com- 
promise among several factors: 


eresolution, which determines how 


much detail we can display 

frame rate (to be discussed later), 
which is the number of complete pic- 
tures transmitted in 1 second 
ebandwidth, a measure of the fre- 
quency response, of the equipment 
involved 


Ап increase either in resolution or 
in frame rate requires an increase in 
bandwidth, which adds to the cost of 
the equipment. If we must keep 
within a limited bandwidth, we can 
obtain better resolution only at the 
expense of jerkier motion and vice 
versa. [here is a type of television 
called slow-scan, for example, that 
manages to transmit reasonably 
detailed images over the narrow- 
bandwidth channels used by amateur 
radio operators, but the resulting 
frame rate is so low that the illusion 
of motion is lost, We will see how 
much bandwidth is necessary for 
ordinary television after we look at 
the raster-scan process itself. 

If we display a sequence of images 
that change only slightly from one to 
the next, and do it fast enough, the 
eye will not be able to separate them: 
persistence of vision will cause the 
separate images to fuse into a "mov- 
ing’ picture. In order to transmit such 
a sequence of images electronically, 
each image must be dissected into a 
series of dots that may be transmitted 
one at a time, The television carnera 
does this by rapidly scanning the im- 
age in a series of horizontal lines 
which form a raster. The lines are 
scanned one after another in the same 
way that a person scans the lines of 
letters on a printed page. Reading is a 
process of converting information, 


` Start learning and computing for only $129.95 with a Netronics 8085-based 


computer kit. Then expand it in low-cost steps to a business/development system 
with 64k or more RAM, 8" floppy disk drives, hard disks and multi-terininal I/O. 


THE NEW EXPLORER/85 SYSTEM 


Special! Full 8" floppy, 64k system for less than the price of a mini! Only 81499.95! 


тыш — for oniy $128 95 you can own Ihe Harling 
level ef Explore. а éampulez that s expanable inta 
full husinessliievelopmeni capalilhes — а compuler 
that сай Ін" your haginn гозугенеть an СЕМ caniralier. 
ur an. EB firmare 87 disk small lrusiness svstem 
From the [irsi day you awn Explorer/a5, you begin 
dumping on a signil'icant level, and applying princi 
ples discussed an beading compuler magazines. Ex 
піпгрг/Я5 feülres Ihe avance Intel AAS cpu, which 
ің МҰРА compalible with the older ADADA, 11 offers on- 
board 5-100 fius expansion, Microsofl BASIC in ROM. 
plus instant conversion Io mass storage disk memory 
with standard 1BM-formated B" kiska All for onl 
512995, pius the cost of power supply. ЕД иш 
ери and КЕ modulator d you dosl have them [see 
nut remarkable prices below for these and other ac 
санг). Wilh a Hex Keypadéehsplay [ront panel 
Live] "A" can le pragcammer wilh no nerd for a ter 
minal sea For a controller. СЕМ. or a real low-cost 


кілгі 


Level! ^^ in 
ianitor peril ne 
ayant, perpoct fnr 


se, SESE 95 


LEVEL "A" SPECIFICATIONS 
Explorer/B5s Level “A system [eatures lhe gibvanced 
intel BIB cpu. an 4355 ROM wilh 2k deluxe monilor/ 
rene system, ап an advances! 155 RAM 1/0 
ul an a single molhertoarid wilh room for RAR 
PROK EPROM and 8-1) expansa plus generous 
protatypimg space 

PC Board: Class epoxy. plated through holes with 
sulder rask. + 170: Provisions for 25-pin | DBZ} con- 
neitar for Iprminal serial O, which can alec: supper а 
paper таре гєш... cassette tape recorder inpul and 
outpul cusselte tape contol шері LED ошриї 
indicalac on SOD [serial outputs line ,. printer inler- 
face [less drivers) Iria] of four &-hir plus ane B-Int 
Wf} puris, » Crystal Frequency: 6 144 MHz + Control 
Saviiches: Rese! and user (REST 7,5) interrupt arkcli- 
tional provisions for RST 25. 6.5 and TRAP inlerrupls 
ппіншті + Counter! Timer Programamalie, 14-01 hi 
nary. * System RAM: 256 byles localect al PROD. ideal 
fur smaller systems anil for use as an isolated slack 
area ih expanded zystiems. . КАМ expanclalile la 84K 
via 5-700 bus ог dk on motherboard 

Syaem Monitor (Terminal Version}: fh bytes of 
deluxe system monitor ROM Ipcated at FÉ. leaving 
AGH [ree for user RAM/ROM Features include lape 
load with labeling examinefchange cuntenis «al 
тишү, inseri daa warmslari,. examine ard 
change all registers | single step wh Жытты € 
al each break point, а debugginghraning eature 
1o tection шге. muve blocks of mprmrury um 
але location 1o anolher , . , Fill blocks of memory with i 
conslan! display blocks of memary ., aulomatin 
laud rale selection ta ФОБОС Tau ШИШЕ variable display 
ling length: contre! (1-255 characters imr uber. 
relized O moniter routine with A-bil parallel ишрш 
[ar high-speed prinler , serial console 1n amd console 
int channel so thal толо can communicare with 1/0 
ports 

бұзіггі Мопіс! (Hex Eevpad/Display Version: 
Pape liad with labeling Мере dump wilh labeling 
.. taming change cantents af memory: insert dati 

ЙГ ahs reaming ane change all registers 


^ egineers, Меру tsia, 
ТЛ НАЖИ 


Meuse send the lems checked below: 
LI Екріпгегінз [evel "АЗЫП, erin Verse) 
53 post. & incur 
O Explorer! BS Leve] "A" КИ [ Hex Keypad Display Version) 
5; 28.95 nius SF posi. & insur 


S128 85 plus 


2 fk Miron НАМ гап cassefle ape, SA05 разг 


J 8k REE BASIC in AOM Kit (requires Levels F^ ‘TF anil 
"UE SEQ. plis S3 posl A insu. 

O limrig" (Б-И | CHI 530.85 plus $2 piisl A insur 

О Level ^C^ (5-100 card eipandery) K | $38 95 plus $2 post 
*^ instr 

Û ler "Ur' (46 RAM] HI, S. S lus S2 pini A mir 

O түр "Е"ЦЕРНІТМИЕГІМІ КІ 85.95 pha 50€ pal, 

ПІ Detur Ser] Gin Tor Expl eri£5 SB. (rs 83 ТТЕ 
& iiif 
Ш Fain For амп! 515,08 HAE 51.141 pel & insur 
ASCH KevboardiLorgpeoter ТЕГТІ КЇЇ: festures а Full 21$ 
ihardchr seb, ikl case Pall алиге аг (пін, 75 ehm eie 
үм! н. атн qo аш mir шн Їн haa gai: 
HSE iF АП ma. DC Tt or s character гу th lini Го ткай 
apiid cin Ir kia arbe a CRT пыт Af iû DM асн fa yea 
havi ип RF ітінішілініг | SI 48, 05 pilus SOC proa & inar 
O muse жегі Са Мт Гане АБС Ынна анча, 

510.05 (ius 52 0 pars A insur 

1 New! Terminal ПГ; (e phali Sams Pears as alien 
vxcrpl 127 enonibir with Шеінаг апа bermenal vx an deluxe 
single cabinet kil. $398.85 plis 57 post. & insur 


Cc Мае terminals: Char prices 1i ln ез nuit CALL DS 
C Lex -gler Emuna prines: Cher praes йи lory pos amib 


CALL US 


| Ba Herp різу x4 — 55915 plus 52 pisi & insur 
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(Also avilable wired & tesled. $1799.95) 


Full 8^ aik system for less thnn Ши: price ol o тїгї {shawn with 
Póctranics Explored compauar sind rive terminal), System. [etures 
floppy inve fram Contro. Get Cnm. words largest maker of 
mamiy store sspe {ин o fire Nr; ШЕН 


= 


ea" 


- Vitis 1 fark 


angl ship with register display al each lmak point 
po has executon address Level “А” їп this versinn 
makes a perfect controller lar industrial applications. 
amd 15 programmed using the Net runica Мех Keypad 
Disphiv, W ix liw cost perinei for beginners 
HEX KEYPAD/DISPLAY SPECIFICATIONS 
Calculator үре урка with 14 &ysteri-lefinisd and ІН 
usiralelined lars Six digi calculatar-type: display 
thal displavs full address 14 data as well as гере 
amal stilus. informata, 
LEVEL "B" SPECIFICATIONS 
Level "B" proves the 5-100 signals plus buffers? 
drivers ki support up to six S-100 bus bards and in 
кїн зс аек decoding Tor onboard 4k RAM гхрап- 
sion Selecinhie in ak hacks ., address decoding for 
опіка HH EPROM expansion selectable in Bk hls ks 
address and dati bus drivers fir пил expansiun 
wil slile generator (jumper selectalge) t allow the: 
ust of slower maemirues hw separa 5 voll regula 
lars 
LEVEL "C" SPECIFICATIONS 
ште "C" expands Explorer/t5's motherboard with i 
Grd tage allowing vou to plug up 10 six 5-900 curds 
штен Ін into the motherboard. Binh cage and card are 
newly шип] amaie Explorers deluxe steel 
(їнї. Level "C^ includes и shert metal superstruc- 
lure a Scand gold plats 5-100 extension PG lard 
ihat plugs inte: ihe mustherboard [us! ПП requirril 
numba af 5- T0 connectors 


Еги НЛ 
Vh hwel "5 ' 


LEVEL. “D” SPECIFICATIONS 

Level "D^ provides 4k of RAM, power supply regula 
їнїп, Filtering decoupling Gumgponisnts and оска 10 
expand your Explinrver/B5 memory 10 AK [plus the origi 


O AP- 1 Power Supply КИ si 005 
531.85 plus $2 post Ж insur 
O tol Plated S100 Hus Connectors. _ S4 Bausch post perd 
ГЇ RE Mol Hür A EG Tbe л die ear yur TY кал! кый ПГ | 
SS її, 


ape pes p vn abri ra rs Tras] ЕШ ИЕТ 


LJ 166 RAM kl (5-100 етта МП 5H 05 plis $2 
ма А атг 

O 128 RAM kil., £200.95 pios 52 post & mair 

ЯВА RAM Ki... $309.85 plis 52 pos! & instr 

LJ 64x RAM kii... $390.B5 plis $2 pusl & insit 


[1 106 КАМ Expansion Kil [Io ix Aral ang e die аач in ІНЕ 
Пин = ија ir FE] .. SERES piis 52 posl & ойыш miit 

ГІ ше #85 cpu Users Mesi]. $7.50 puis ful 

LJ E27 Vigo Mendes [10583 ml we lh | $139 05 ТЕ 85 
ШЕ ЖЕТТ 

1 BIME Pak [sone alee) 5160.05 pilus £4 quist & insur 

О Experiredner^s Pak (see alere); 5210,95 plis Эй quest. & 
Ir, 

J ресін Мити BASIE PUKE Wb oot ТЕГІПІГІШІ [si алги | 
5328,05 phir 57 pl & insuir 

J anuas айнаш, plas ASCI Keyboard Termina With Lehine, 
їн Free КЕ Машат is atri] ФИН Өзіне 910 pend 
K usur 

О Special 8” Sk Editan Explnrer/BS [s aleve) $1400 05 
pus 528 [ras Ж ior 
O Wired £ Tested FI LBS plus S25 pest & үп. 

O Extrait" CDE порру Шчо. S41 OSplas $12 pest А insur 
ПҒаһағі Power Supply ForOrive ЖЕМЕ plus Si pes! & 

ШЫ Г 
Li BriveCableSer-up For Two Derves 


тыг 


ЫШ И 


nal 25б lives located in the НІЗЗА) The stie RAM 

can Tw: located amywher from AAA i EFFF m ak 

blacks 

LEVEL "E" SPECIFICATIONS 

Level "E" adds sockets fur Bk of EPROM to use the 

popular Imet 2716 or the ТЇ 2596 It includes all sockets. 

powar supply regulator. heal sink, fillering and derni- 

ping c отропепів. Sockets may also be used for 2k x B 

RAM ІС» (allowing for upto te of onboard КАМ 

DISK DRIVE SPECIFICATIONS 

22° CONTROL ДАТА CORP в Datacapraed y: «ОТУТ liye 
емы! inir к чулт) һу Tos (Dich 


т Lh amirler ion! өтілім! 
ж гше plr + Рек Derim 25m [ng 
а Singlvordoutle densi гага} 


DISK CONTROLLER,’ VO BOARD 
SPECI FICATIONS 


ж (лі тінін oar" driver 
ж 1771A LSI (SO) Порру dish 
игил 
a біпінгілгі | гіліл Ег айп 
[ЇН SE anir paniki 
т 2 бега WO poris 


BETTE PHM sciet мысы! 
for use bn cu sim 
a Мн Низ 

a COnbagrdcrsuileonirollud 

e On birtê VO binsl ale 
Boner ийпг пг TER) lii] 

© дини to dk Avie в Double -ilei FL aril 
tli susbezm reerl {кїч UPS Y, | 


DISK DRIVE CABINET/POWER SUPPLY 


ж Dehe steel шапа with individual power supply lir rax 
imum reliably ard ч 


ORDER А COORDINATED 
M шады APPLICATIONS 
AK! 


Beginner's Pak (Save $25 (0!) — Buy Level A" [Ter 
minal Version) with Monitor Source Listing and АР-1 
Samp Power Supply: [regular price $199 35). naw al 
SPECIAL PRICE. 5169.95 plus past. & insur: 
Experimenter’s Pak H (Save 553407) — Buy Level 
“AD {Hex Keypad Display Version) with Hex 
keypad Display, intel dàg5 User Manual, Covel “A” 
Hex Maniar Source Lisling. and АР-1 samp Powur 
Supply: (regular price $279,395) all of SPECIAL 
PRICE: $218.93 plus post. & insur. 
Special Minrosofl п BASIC Pak Save $103.00") — ini- 
tludes Level "A" (Terminal Version), Level H^ 
Level "DU [4k RAM), Lowel "E", НЕ Microsoft in 
ҚОМ. Intel Bot User Manual, Level "A" Morir 
Source Listing. and AP-1 Samp Power Supply (regu- 
lar price $499.70) now yours al SPECIAL PRICE 
$320.85 plus post & insur 
ADD A TERMINAL WITH CABINET, 
GET A FREE RF MODULATOR: Save 
over $114 af this SPECIAL PRICE $399.35 
plus рі & insur 
Special 8" Disk Edition Explnrer/85 (баре ov er£104!) 
— includes disk-version Level A. Leid B^ wo 
5-HN) canneciors and brickets disk controller. БФ 
RAM. AP-15-amppowcersupply, Explorez/B5 deluxe 
steel cabinet. cabinet fan, В” SINDO disk drive from 
[amous CONTROL DATA СОКР, [nol а pene 
hrand!) drive cabinei wilh power supply, and drive 
cable setup for wû drives. This package includes 
evieryrhung hut terminal and printers [sere coupon for 
them). Regular price $1620.30, ай yours їп HIL i 
SPECIAL PRICE: 51499,95 plus post. & insur Wired 
and tested. only 51799,95, 


Special! Complete Business Software Pak (Sov 
8625.0") — Includes CPM ОП маеп BASIC 

General Ledger, Accounts Reecivalile, Accounts 
Payatir- Fayrall Package | regular репи S025). vin. 
tow id SPECIAL PRICE $699 95. 


$25 plus $150 pest & A NETROMICS Research А Develop ment Lid, 


O Msk Сш Ferd Wih 0709 Poris. — $690, 9 5 plus 5E posl 


A MAU 
Г араға. Complete Business. їн Pik iso alanin 
S598 10 postpaid 
SULD SEPARATELY 
D UEM tA S100 pus ipsis 
DOCPM2.0,. 5150 pestpail 
O Microsof BASIK. = $325) erty, 


J imel BOGS сри Usor Manu — 57 Fo oe 
"1 bevel "A" Monlior Source Lisling ЕТЕГІ! 


Lal tert id ALA, lt al yt к abdo Canreertl rut 


CALL TOLL FREE: 800-243-7428 


Tat drier From Connect г Fur Technical 
аага», ca (2058) HA ALET 
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Print 
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aser s Limu ki Money [rdir 
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Circle 109 on inquiry card 


CP/M* 
SOFTWARE 


8080 Emulator 


RAID is a software-based system rivaling 
hardware emulators costing thousands of 
dollars, RAID is absolutely the most ad 
vanced and sophisticated debugging sys- 
lem ever developed for a computer. Fully 
symbolic, including labels, operands and 
op-code mnemonics, AAID combines 
real-time and emulation modesin a single 
package. Tracing by prime path, indi- 
vidual instructions, subroutines and 
breakpoints is supported. Specialfeature 
allows emulation and real-time modes to 
function together for high speed emula- 
lions. Other features include memory 
search facilities, disk access by track and 
sector, single-step, mulli-step, black 
move, user-selectable radix, ete. Over 70 
commands in all. Requires 24K rnin. 
CP/M*: system. 


1 чой. а ПІН жшн ды к ыша И йшй жола шй 


ISIS! Conversion 
ISIS’ to CP/M® conversion utilities permit 
CPIM users to read or write files to or 
from an 1515! diskette. The package con- 
sists of three utility programs thal read, 
write and display Ihe 1515: directory. 


1515: + CPM? ІЛ Шая... BEER $2759 
Manual only ...... | -2 5 


Floating Point Package 
‘FPF’ is а set of BOBO assembly language 
subroutines that provide 12 digit BCD 
arithmetic {unclions for add, subtract, 
multiply, and divide, BCD arithmetic 
means no conversion errors and minimal 
conversion time. Source code is supplied 
on standard B" diskette. 
FPP on CP/M* disketle 


FPP an 1515: digketla -iana 
Manuel onmy........ А 


S200 
£200 
5 10 


ISIS is à Irademark ol Intel Corporation. 
ГРІМЯ i5 п registered trademark of Digtal Aa- 
search 


586 Shades Crest Aoad 
Birmingham, Al. 


Send check or money order to: 
PO. Box 3373 A 

Birmingham, AL 35205 

Phone: 205 933-1659 
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Computer Model Text: 


Lines by 
Characters 


Apple !! e4by 40 


Атап 400 and 800 e4 by 40 


Commodore PET 25 by 40 
32 by 64 
Exidy Sorcerer 30 by 64 
Radio Shack TAS-80 16 by 64 


Texas Instruments ГІОН/4 24 by 32 


Compucotor || 


Method 


Subceil 
Mapping 


subcell 
Mapping 


special 
Subcell 
Special 
Subcail 


Special 


Color: 
Aspect Mo. 
Ratio of 


Graphics: 


Method 


NTSC 
NTSC 


Resolution 


40 by 48 4:3 16 
280 by 182 4:3 Б 


160by BO 85 16 NTSC 
280 by 192 43 NTSC 


320by 200 43 E 
128 by 128 4:3 R-G-B 
512 by 240 4:3 а 
128 Бу 48 4:3 - -- 
256 by 192 4:3 NTSC 


Table E A summary of some of the features available ін personal computer 
displays. The graphics capabilities of available personal computers differ, and no 
one model seems to have a clear advantage. NTSC (National Television System 
Committee) indicates that American-standard color-video conventions are used. 
R-G-B indicates that separate red, green, and blue video signals are sent to the 


monitor, 


which is actually all present on the 
page simultaneously, into a sequence 
of words that follow one another in 
time, In a similar fashion, the raster- 
scan process converts a picture into a 
sequence of rapidly changing signal 
levels which represent the brightness 
of successive points on each scanning 
line. 

When this rapidly changing signal 
is picked up by a television-receiving 
set, it is converted back into a visible 
raster on the screen of the picture 
tube. The neck of the picture tube 
contains an electron gun that projects 
a beam of electrons onto a thin layer 
of phosphor on the inside of the 
screen. Wherever the electron beam 
strikes the phosphor it produces a 
spot of light whose brightness 
depends on the intensity of the signal 
being received. 

If the electron beam is swept across 
the screen so that the spot of light is 
always in the same relative position 
as the scanning dot in the camera, the 
picture will be recreated on the 
screen, The circuits in the television 
set controlling the position of the 
beam must be able to keep in step 
with the camera, so the picture infor- 
mation is interrupted for a short time 
at the end of each line (and for a 
longer time at the end of each frame). 
During these intervals the signal is 
changed to an intensity level that is 
never used for picture information, 
thus creating synchronization pulses 
that the television circuits can 
distinguish from the picture signal. 

In this country, the repetition rate 
for the picture-scanning process was 


set at 60 scans per second so that in- 
terference from the 60 Hz AC power 
line will be synchronized; that is, any 
visible interference effect will stand 
still on the screen and be less 
noticeable than it would be if it were 
moving. Scanning the entire picture 
60 times per second amounts to a lot 
of information per unit of time, and 
thus requires a very wide bandwidth. 
The television designers discovered 
that they could cut the bandwidth 
requirement in half by making the 
camera scan every other line during 
alternate scanning cycles called fields. 
Two successive fields cover all the 
lines in the raster 30 times each 
second, to make a frame. (See figure 
1.) Since the lines of the two alternate 
fields mesh between each other, this 
technique is called interlaced scan- 
ning. 

This seems like a rather com- 
plicated way of getting 30 frames per 
second, and you may be wondering 
whether television wouldn't work just 
as well with a straightforward scan of 
the entire raster, 30 times per second. 
This concept is fine as far as the 60 Hz 
power-line interference is concerned, 
but 30 frames per second is too slow 
for the human eye to merge the image 
into a continuous picture without 
noticeable flicker. If you are familiar 
with filmed motion pictures, you 
know that they are projected at only 
24 frames per second, hut a shutter 
interrupts each frame so that the ef- 
fective flicker rate is actually 48 
frames per second, fast enough for 
motion to appear continuous. 

There are other factors which also 


Circle 110 «n Inquiry card кь 


Data Terminals From 


Because We Offer.... 


...A'Personal Ar 


Order. 
m m E w 


ار 


DIABLO 630 

* Uses metallzed or plastic print 
wheels. 

* Automatic bi-directional printing. 


а Maximum print speed [в 40 
characters/second. 


* Variable column spacing, 120 posl- 


tlons/Inch. 


* Variable line spacing, 4B posl- 
tions/inch. 


* Forms control; bi-direcitonal paper 
feed; horizontal and vertical tabs; 


left, right, tap and bottom margins. 


$1999.00 
Optional Forms Tractor — $200.00 
DIABLO 1650 


= Prints а) 40 cps, using 88, 82, or 96 
char. metalized printwheels. 


* Vertical resolution 1/48", Horizon: 
tal 1/120". Gapable of proportional 
spacing, bidirectional printing, and 
graphics under software control. 


а Bidlrectional normal and direct 
labs. Left, right, a and bottom 


margins. 2890.00 
3155.00 


DIABLO 1640 


ғ Uses plastic printwheel and prints 
at 45 cos. Otherwise, shares iden: 
tical features with 1650 Including: 


- Fooro or tractor feed, up to 


КЕН 


15" wide 
— Cartridge ribbon, fabric or 
carbon. — R.0. $2745.00 
KSR $3050.00 
T.I. 810 


* Includes upper/lower case option. 
e Bidirectional printing at 150 cps. 
è Тгасіог-іево forms, 3" to 15" wide. 


$1599.00 
Options: 


— Farms length control — $100.00 
— Vertical Format Control with 
Compressed Print — $125.00 


TO ORDER: Send check or money order to: MICROMAIL, P.O. 
Box 3297, Santa Ana, CA 92703. Personal or company checks 
require two Weeks lo clear, Ай equipment includes factory 


warranty. 


ach’ 
Towards the Quick and Efficient 
Handling of Your Individual 


DECwriter LA 34 

(Shown with optional forms tractor and 

numaric Keypad). 

* Prinis 10, 12, 13.2, or 16.5 
characters per inch, upper/lowar 
Case. 


* 2, 3, 4, 6, B, or 12 lines par inch, 
* Friction feed, paper width to 15 


inches, 

Options: $969.00 
— Numeric Keypad — $80.00 
- БОЛАДЫ forms tractor— 


£) 
| Model ‘AA’ HIN 


ANADEX  DP-8500/9501 

* High Density Graphics 

* Parallel, Н5-232С, and Current 
Loop interfaces standard; 

* Double width printing 

* 132/175 or 132/220 columns. 


+ 50 to 220+ lines/min:, 150/200 
CPS 9x 7/7 x 8 font or 120/200 
CPS with 17% 8/7 x 8 font; 


* B-wire print head, 650 million 
character life, 


a BI-Directional printing with 
shortest distance sensing logic. 
* Adjustabla width tractor paper 


ed call For Low Price 


... Inventory. 
The Equipment You Select is 
Readily Available from Our Stock. 


SOROC 


* Di splays BO x 24, Upper/lower 
саве, 


* Separate numeric keypad and 
cursor keys. 

* Protected flelds displayed at 
raduced Intensity. 


5689.00 


SOROC 


v 117-key detachable keyboard 
with numeric-cluster and cursor 
control. 


в Insertidelate lina, insert/dalete 
character, 


“ Underline, blink, reverse, Vz In- 
Тәл Шу, protected and blank 
118108. 


* Printer роп with independent 
baud rale — prints line, partial or 
ІШІ screen. 


$1099.00 


MICROMAIL * BOX 3297 • SANTA ANA, CA 92703 


(714) 731-4338 


is avallablo on all products, 


SHIPPING: Wa ship freight collact by UPS when possible. Larger 
terminals ага shipped by molor freight. Air and express dejar 


IQ 120 


IQ 140 


CROMAIL? YES, 


TELEVIDEO 


.. Terminals Only. 


We Specialize in Data Terminal 


Equipment. 


912/920 


“ Insert/delete line, insert/daleta 


TELETYPE 


Prints 132 columns, upper/lower 
case with true descenders. 


30 Moers весы print speed. 
110-300 baud 


character, line/page erase. 
Reverse video, blinking, 
Underline, Yz intensity, pro- 
tected feld, blank security field. 
Uses 7 x 10 dot matrix for a 


high quality u/l case display 
with descenders. 


Standard typewriter or teletype 
keyboard; numeric keypad. 
Model 820 Includes 17 
dedicated keys for function and 
editing. 

Block or character transmis- 
sion, auxiliary printer port. 
Cursor up, down, left, right 
return, home, load, read, tab 
and back tab. 


Call For Low Price 


Uses 12" wide бу 8:5" pinteed 
paper. 
Print position scale, paper guide 


and supply rack. 5999.00 


Write or Call Іп for Our 
Free Catalogue! 


HANDLING: All crders are subjec! to MICROMAIL's handling 
charges. Less than $750.00, add 3%. £750.00 to $2,000.00, 


add 2%. Over 32,000.00, ndd 1%. 


Circle 111 on Inquiry card. 
CIRCLE COMPUTER SALES 
Discount computer brokers 
Northern Calilornia' s Finest! 


THINKERTOYS® Price 
Discus M26" 26 Megabyte Disk 4995 
The best 5100 Winchester disk 
system on Іле market 
Discus* 2D Obl Dens 8" Floppy 1199 
BOOK byles per drive 
Discus? 2-4 2 Dol Side 8" Floppy 1545 
1200K bytes per drive 
(All Thinkertays disk systems 
Include CP/M" аг no charge) 
Add-on Dbi-Dens &'' Disk Drive 795 
Add-on Dbl-Side 8” Disk Drive 1195 


Disk Jockey” 2D Controller 429 


18K BuperRam* Static НАМ 349 
Дак SuperRam® бізіс RAM 599 
16K MemoryMaster Bank-Select 499 


24K MemoryMaster Bank-Selact 549 


Switchboard Serial/Parallel 1/0 258 

DECISION IR Computer System 

NORTH STAR COMPUTERS 

HORIZON* 2 Drive 32K D/D 3085 

HORIZON® 2 Drive 32K Quad 4995 

Н05-18 18-Megabyte Hard Disk 4999 

НАМ32 32K Dynamic ВАМ 7 39 

НАМ 16 15K Dynamic RAM 408 

NorthStar Application Software 

GODBOUT ELECTRONICS 

280 Processor - 4Mhz, POJ. 295 
EPROM, Interrupts 

Dual Processor - 8085/8088 425 
Ease into. 16-bit processing 

Fconaram ПА 8K Siatic RAM 189 
,. . OLD RELIABLE 

Econoram XIV 16K Stalic RAM 349 

Econoram XX 32K Stalic RAM 699 


bank-select or extended addressing 

very low power. . a great buy 
Interfacer | Dual Serial 1/0 249 

А very flexible board 

Full R5232 handshaking 


Interlacer Н Serial/Paralle| 1/0 249 

PRINTERS 

Diablo 630 - The low-cost DAISY 2695 
These will be hard 10 gel 

NEC 5515 ВО Serial Interface 7850 
Diabla-compatible interface 

USED ALPHA MICROS 

TERMINALS 

Hazeltine 1420 995 

Hazeltine 1500 1225 

Televideo 920C 975 

MEASUREMENT SYSTEMS 

ОМ6400 54K Dynamic RAM 895 


DME Бак Dynamic Bank-Selec! RAM 1195 
Excellent reliability, low cost, 
low power . . a good buy 


ALTOS 

АС58000-2 64K Dbl-Dens, Sol-Sided 4500 

АС58000-5 БАК DEMO . , . 5990 
can upgrade to 4 users and hard disk 


MICRO PAO 

Word Star 495 
Super Sort 290 
Data Star 450 
Mail Merge [Requires Word Star} 150 


Prices subjegl lq c hangs wilhnut nptige. Delivery subici (o ағайын ү. 


Circle Computer Sales 
700 Larkspur Landing Circle 
Larkspur, CA 94939 
415-461-2616 
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584 


6385 
2444 


Call 


895 
1049 
af? 


657 
957 


1995 
4795 


379 
189 
259 
119 
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Figure 1: А comparison of the interlaced (1a) and noninterlaced ( Ib) raster-scanning 
schemes, The standard home television receiver displays a picture made up of two alter- 
nating Fields, each composed of 26214 lines. The lines are interlaced to produce a high- 
resolution picture that can be transmitted on a narrow bandwidth signal. 


complicate video-display timing. The 
vertical-retrace interval provides time 
for the television circuits to return the 
scanning dot to the top of the screen 
after each field has been completed. 
Since no picture information should 
be viewed during this time, the elec- 
tron beam must be turned off or 
blanked: so, this time is also called 
the vertical-blanking interval. 

A complete frame consists of two 
field scans and two vertical-retrace 
intervals. Television in the United 
States uses a total of 525 lines per 
frame or 262.5 lines per field. Each 
vertical retrace uses 21 lines, leaving 
241.5 lines per field for the transmis- 
sion of picture information. The odd 
half-line per field is necessary in order 
to make the lines of alternate fields in- 
terlace properly. 

At 30 frames per second, 525 lines 
per frame is equivalent to 15,750 lines 
per second or 63.5 ps per line. Since 
all the lines are scanned in the same 
direction, the scanning dot must be 
returned across the screen between 
the end of one line and the start of the 
next. This is called horizontal retrace 
and takes about 15 ps. 


Video Monitor Versus the 
Standard Receiver 

So that the engineers at the televi- 
sion station can monitor the quality 
of the signal that is being transmitted, 
the picture is displayed on a video 
monitor (something like a television 
set without the antenna and tuner). It 
does not pick up other television 
broadcasts but is connected directly 
to the station equipment generating 
video signals, If the outgoing video 
signal already has the horizontal and 
vertical synchronizing pulses, it is 
called composite video. Most video 
monitors are also capable of accept- 
ing the video signals and synchroniz- 
ing signals separately. 

Because the monitor gets the signal 


before it has been through the various 
distortions imposed on it by the 
transmission and reception equip- 
ment, the picture displayed on a 
monitor is much sharper than the one 
on a home television set. The band- 
width of the video signal displayed by 
a home set is limited to less than 
4.5 MHz, while most video monitors 
can handle 12 MHz or more. 

Home television receivers display 
less of the picture in another respect: 
they crop off the edges by generating 
a raster which is too large for the 
screen. This deliberate overscanning 
is done so that the unavoidable errors 
in the positioning of the raster 
(caused by manufacturing tolerances 
and changes in the power-line 
voltage) will not leave unsightly gaps 
at the edges of the picture. In televi- 
sion broadcasting, no important ac- 
tivity is allowed to occur near the 
edges of the picture where it might be 
lost. Personal computers that use 
standard television receivers for their 
displays must have similar precau- 
tions: data is never displayed on the 
parts of lines near the sides of the 
screen, or anywhere on the top or 
bottom lines, 
‚ The television signal is transmitted 
over the air after it is impressed onto 
a VHF (very-high-frequency) or UHF 
(ultra-high-frequency) radio signal by 
modulation. Modulation is the 
modification of some characteristic of 
the VHF or UHF signal, or carrier, in 
step with the changes in the informa- 
tion that is being transmitted. The 
particular frequency used for the car- 
rier determines which channel you 
tune your ТУ set to in order to pick it 
up. Circuits in the television can 
detect the changes in the carrier and 
extract the information they contain: 
specifically, the composite-video 
signal. . 

lf we want to display our 
computer-generated video on an or- 


( SIRIUS 80+ 
High Performance 


Low Cost Floppy Add-Ons! 


Thea SIRIUS SYSTEMS 80+ Series of Roppy 
Disk addons are designed lo prove um 
matched UN) and жі fer your 
TAS-50- Consisting of four different add- 
ons, there (= 38D Series Floppy Disk Carve fn 
тегі your negis 


COMMON CHARACTERISTICS 

Ш ans arki аси access Te 

B Auto-F act 

B igda WARRANTY 

B ricenhana! speed slabiny tie 

Ш Siope Dose Density operation 

B Many oral 80-- Genes on іле 35 
Standard cable 


SPECIFIC CHARACTERISTICS 

The SIRIUB 8041 -3 single sided, 40 track 
Drive. Offering 5 more tracks (hari the Radio 
shack model it cast $3120 less. Fonrattüd 
data storage is 102/204 Byles Kanpe 


Бека ата. аата 


The SIRIUS BD «2 is а dual sided. BO track m 
per side) Disk Drive. | appears to the TAS-80" 
аб TWO 40 track drives yet COST LESS THAN 
HALF THE PRICE! Even graater savings result 
since dala is recorded on bolh sides of Ihe 
media instead of only a single side, This unil 
may require the 55 Standard cable. Formatted 
ed lûr aqê is 2046 АПЕК Bytes Single Double 
i 
SIRIUS 80-2 | $449.95 
The MAIUS 8043 - 3 Single sided, 80 track 
Dr Offering 2Y3 times the storage ol a 
standard Radio Shack Disk Drive. The 80-3 
peny reduces ihe need far disxetles COTE- 
sponding. Аа вгу, berause of (Па in- 
creased storage and taser track-lo-lrack 
access Hime the §0+2 авом tremendously 
increased throughput for disk based pri- 


mm [ng 4044 incites SIRIUS s TRAKS- 


ATCH an diskette [Tar use win ЗЕ Ірі drives] 


Formalaj data storage 15 204K/40BK. Bytes 
Single/Daubie Gensily 
SIRIUS BOE ............... 5499.95 


The SIRIUS 80--4 -a dual sided, 160 track (BU 
per side) 557 mansar Tha ultimate insitata- 
of-he-an 5%” Floppy Disk Technology, The 
80-4 is seen by the TRS-OO* as two single 
sided disk drives. Thus, in terms of capacily, 
ane BO-e4 15 equivalent tà 435 standard Aamo 
Shack ürives — at a savings of over 72% (not 
lo mention diskettes!) (With a double der: 
sily Converter the available meman is huge!) 
Тһе 80-4 (a Of tpi drive) includes TRAR 
PATCH on disketfe ani may require the 55 
Ape die cable, pte ne SURE БАП К 
BLOK Bytes Singe/Onuble Density 

SIRIUS Вона 7 $649.95 


Al| BU + Series Poppy Dist add-ons operate al 
Sma Wack-to-frack Gut are Expansion ПЕВТ СЕ 
limited lg 12ms for the TRS-60- 

"TAS BOE: of Tandy Согд 


ACCESSORIES 

55 Standard? Drive Cable 529,95 
ЖЕТЕ Ды eeraimg System 
Мы the ТА - BU irom Arparat 7145 55 


Save up to 10% with these SIRIUS Packages! 


RE WOOS/S0, SIRIUS dO «3, and T wa Drive Cable қ 
NEWDOS/80, SAWS BO- 3, and Two Drive Cable 

REWDOS‘6O Two (2) SIRIUS B0 * 3s, Two Dre Cobe 
МЕУІГОЕУЕП, Two (2) SIHIUS BU = 4s, Two Ore Care 


PRIAM 
Hard Disks 


Now Available 
from SIRIUS 
SYSTEMS! 


PRIAM Е high-performance, kw-onst Winchester disc drives speed up throughput and expand data storage 


“ат SU megauytts 10 154 meqjabyles And a onge contnoller can ne used fo operate 14 anch disc drives wi 


сарап à! 33. БВ, pr 154 megabytes or fiappy-dese size drives holding 20 and 34 megabytes. Sn ils вату In 


MOVE up m capacity, or riduce package sae. without changing important system Hemana pr pation nance 


Bi Fai" neg Vore Cer Розо E DC PpwerrBquseg any —? WE 50 ms Average PEON Ne 
E impe prae E DO me Mauma Poston Tone 
B mou SMO nieee 


Ш f ms iaeiiai paiar 
Bl Fr j SEHET Пе? po mr 
B ПЕРЫ] serve tgs 


B бт Aage Latency 


EMILE ТНЕ PRIAM LINEUP 

sc Sure рле ze | Pree 
DEKOS 3350 114") (279624 КЕЗДЕ; yis чуг 
QNS ВБ) eh Mhyles Г ж 00 ibs 51749 
SKOS 15450 14") 154 Movies Г" s T) ins LET 
DERS ШЫ 5 ZU Mbytes 452 «855 x 425 2D ips сық 
pskds 34501 4" 34 BATES dB2 х #55 к 1425 2n hs 53745 
mikoa 1070 10 € Mbytes oy Site lice} $2195 


АЕ PRIAM DISKDS Doves havea Transte Rate of 1 013 Mbytes Ser 


Dneona SAMO Л гЕЛаСЕ avauatye for $150 


. $624.95 
$749.95 
$1060.95 
$1949.95 


Introducing the Versatile, Low-Cost 
OMEGA Series Controller 


Ал пе technoogical advances bring down tie 
cost of fast. гераме mass dala storage, the need 
lor an INEXPeNSive, versatile cootroler have Da- 
Come greater and greater, To ment fnis need 
SAWS SYSTEMS OMEGA Seres Controle 
was DESE 
The SIRIUS OMEGA Series Controler Madiin 
uias an on-board microprocessor 10 
meet? data rasie fo a wide чү of 
penpherals from an equally wide varity ol Host 
compuler systems Up to four Winchester Hard 
Disks (6° or 4°), four 54" Poppy Oksks Orives 
and/or up te ейін 8” Floppy Disk Drives may be 
in use а! опе lare. Host systems mter'aning 
5 accomplished via 2 parabel or ã Serial mlar- 
face. With ihe addiron of а Personality modia, 
the OMEGA Senes Controller Module is directly 
compatible with many WETT- 
putet systems [among fam (һа TRS-BÜ*, 
pple, Heath, and others) Provisions made for 
the addition of a slréarming rape drive, alsn. 


SPECIFIC HARDWARE 
FEATURES INCLUDE: 
W Contra! of up ia twelve Floppy Disa Driver 
(mghr à" andlor Tour hve} 
«5 алто 51а Шоқ One Uhiizalion 
т Single (FA) or Double (MP MI gensity data 
Eur 
« Hard ûr So! seclored diskete NE 
ж pihan of (шай density [96 іп) or 
ius Оно | 


EB cono of un b foe WINCHESTER Гури 
PRIM DISKUS Disk Петре 
ed pr!d may iwem on "he same catis 
в Accommeadates E^ andi 14 ones of 
TAMD Fes fo SD DES 
* (лл deta SIE 
Ш хе! ү Палуан ROS SORE ler infer acing 


SPECIFIC SOFTWARE 

FEATURES INCLUDE: 

@ Oynanmic Forma: modticalions via Сте таги) 
ШИИДЕ 

B Е ігу "ехізе formal acceptance Var un 
usual data storage formals 

Ш Easily interlaces 15 standard 
tems (TRS-DOS*, CP/M* в 

Operates іп either geUpur sector mode or 
ата sinn moe 

Ш Рейси глапсе parameters may be changes by 
EPHOM replacemen; m Dynemine Hapro- 
q'amming 


CPM"* of Digital! esearch 


rating 5уб- 


Dedicated зүсінте carts are also ауадан ой a 
limited basis for the STO-BUS and rhe S 100 
[hese cards |gature shared memos ап (agai, 
бағаға selactabis] in addition by the regular 
OMEGA Seres Controdar Module features Coit: 
sult SIRIUS SYTEMS for curren! price and 
availability for the entre fing ol OMEGA Series 
Мепкяү Hms and Coniroters. Beaker inguir- 
ies ore invited, 


What TFOKTH Is - and what it has to offer YOU! 


TFORTH is a unique growth programming language lor the TRS-BO* thal combines Tha best 
faatores of an inierpreter and а compiler ай Îî ûnê functional easy-to-use package. TFÜRTH cannot be 
Бату compared with Fortran, BASIC or PASCAL Tris high speed. high iowa! modular code offers 
the speed found in many FORTRAN compliers үні retains (ће on-ine conviences (оц in BASIC 
INTERPRETERS by Nagging input errors as They occur Iine-by-ling Unlike PASCAL, TFORTH needs 
no "run-tirng" package lor support. Serving as am operating System, compde, assembler, nter- 
prefer. ушай memory manager, їй in ane TFÜRTH makes easy, efficient- structured re-entrant 


programs а natural cansequenca. 


w key ta TFORTH's llexiity and ease of use lies m is use ot astackfar parameters and a unique 


dictionary for WORDS These WORDS ага staled in terms ol other WORDS already defined іп the 
ae. i& [his nch set à! WORDS that prowdes DO LOOPS, IF-THEN-ELSE statements, 


BEGIN 


slatements, vitlual memory, amy numbarbasae (To базе 32) lor inpul or aulpul. a macro 
assembler pewntranl code, тиген dectionary, Іле иШ, excellent math 


[15 bi 


integers, double precséion finating point, SIN, COS, TAN, EXP and LOG) and it runs under either 
TRSDOS* or NEWDOS. Assembler inherently nests with high vel in ал gasy fashion, Complicated 
drivers for new devices take (чу a few (ines of TFÜRTH which saves both memory and disk space! 
TFÜRTH 15 à procedural language speciling а gracess rather than а desired result. The абййу to 
have Ihe language grow in (ne direction the user desires is excelent iw novel applications, New dala 
Пуреч and new processes can become рагі ої Ihe Tanquagé. Que to the modular constructions, a very 
enmpsce! code ig produced which exaculks at exepptienamy high spends belgen machina ende and 
machine code plus 20% typical Overhead speeds, Mémary теджетеліз can be "less" than 


assembler coding or other high level languages. 


TFÜRTH comes complete for the TRE-BO' with as little as БК of memory and a single Disk Drive 
using either TRS-DOS* ог NEWDOS, H provided on dekettes and an optional Math and ШИЕ 


package i5 available. 


Through TFORTH an excallenl way lo develop new languages. provide sumpl contral of device 
{including Video monitors, A/D and WA converters and burglar alarme) and to implement Tasks 
requiring manitonng and decision is altered. Many WORDS 10 handle peripherals are parl of basic 
TFÜRTH and others may be added easily. Offen, substantial hardware development can be бте 
by using TFORTH 1o dà Ihe major digital or reduction of data 

For many applications a. minimal ta EK may he wrilten in high level (огтлох шге ot assembler ang hami 
d. code. loaded, assembled and prior 1o execution may be wriren to the disk as a ready to execute 


machine code/EXE module with ihe DOS. 


TFOÜRTH (on беке - specify (ог Standard а” 86 Ipi Disk ives) . 
ТЕОЯТН with the addition of TRAKS-FATCH (в powerful combinalinn!) 


OUME DataTrak 8 
8" Disk Drive 

DOUBLE SIDED! 

DOUBLE DENSITY ! 


tagh performance Dioutie Sided Disk 8^ Mak 
Drive @ Single or Double Density @ Door {рга 
and Wire Protect INCLUDED! I Negative DC 
Voltage not required Bl Low Powe: Operation 


B FAST? ms rrack-to-rack access 
W Low Micon and maim wear 
Ш Super or Head Load {Түүл тг 


$129.85 
5136.95 


STATE-OF-THE-ART DISK DRIVES | 


MPI 51/52 & 91/92 
57a" Disk Drives 


W fast Sing frack-ta-track access 


SIRIUS SY TEMS offercases and enclosures for all PRAM Hard Сак Drives. Al 14 ^ Vincnester 
Dregs will mount in our 14° Standard Case. The B^ Vnchesters have two айога ые. a singe 
(ve rase and a dual dnye case А) SIRIUS SYSTEMS Winchester dive cases include Power 
Supply, intemal cabling switches, (an, exira AC ovtial (nol e witchad, mut fused) and passist wary 
adequate ventilalcr Drive adareseing E done on Ine rear of те Case and mi on the enve itesell 
lo crovide вазв at usa during operation All WINCHESTER DRIVE Cases are Warranted tor a full 
year and come in our standard blue-black color scheme Consul us Tor cerent Жай ond 
pricing. 


TO ORDER CALL (615) 693-6583 
Phone Orders Accepted 9AM-7PM (EST) Mon-Fri 


қ We accep! MC, VISA, AE, COD (requires Сепіћеа Check, Casnier s Check 
ог Cashi and Checks (personal checks require 14 days ію clear]. SHIPPING 
AND HANDLING: $7.00 per Floppy Disk Drive oc BO - Module li 5% for Other 
Hems (any excess will be retunded) Ш Forelgn Orders add 1095 for Shipping 
& Handing Payment in US currency Ш Tennessee residents add 6% Sales 

DISCOUNTS AVAILABLE 


SYSTEMS’ 


75га Oak Ridge Highway 
&nox ville, Tennessee 37921 


Тах B YOLUM 
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Ш Есте Putiey-dand Design 


UME Data Trak B $3574 05 @ mgu DoorfE ector Mechanism 
{215549 eal E Rerabe INAR Speed Stait 
DUME Teerrical Manual , $6.95 ш Singe Doude Density Operation 


W lngustry/ ANS! Stannard лігі аге 


ЕРІ 51 (Single Head/40 tracks) 
128K / 250% Bytes Single Double Density" " 
каза one анна Se sae sie ET 
MAP |62 (Qual Heada tracks (40/cede' 
2508/5008 Bytes Білдіс/ Double Density * 
: $949.95 


Connector Sel #3 (AC, DC, & Card г) 
$10 


Connector Set #4 (AC and OC} $2.95 


PAP) 81 (Single Head/80 tracks) 
2508/5008 Bytes Single Double Density: 
ye 21811111: 8899,95 
MPI 92 (Dual Head/ 160 tracks (80/598) 
5ODR /1000Қ Byles Single Double Density" = 


A dnd us 5524 95 
MPI Technica! Manual 22222. 
" *Untormaltted data storage 
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dinary television set, we must either 
modify the set internally to give it a 
direct composite-video input, like 
that of a video monitor, or else we 
must add a modulator to our com- 
puter, The modulator acts like a tiny 
broadcasting station; it generates a 
VHF or UHF carrier that corresponds 
to a standard television channel 
(which is not being used by a local 
transmitting station) and modulates it 
with the computer video signal. The 
modulated signal can then be con- 
nected to the receiver's antenna 
terminals. 


Displaying Computer Data 

For our computer to produce a 
display on a television set or a video 
monitor, it must generate a compos- 
ite-video signal. Generating the 
horizontal and vertical synchronizing 
pulses is relatively easy, since they 
just repeat over and over in a fixed 
numerical relationship. Our com- 
puter's internal clock can serve as a 
stable high-frequency source for a 
few additional circuits to use in pro- 
ducing the horizontal and vertical 
synchronizing signals. 


Combining functions 
helps to keep the cost of 
personal computing 


down. 
ت ڪڪ‎ O ج‎ -----... 


To make the display circuits in per- 
sonal computers simpler and less ex- 
pensive, the whole complicated 
business of interlaced scanning lines 
and alternating fields has been 
eliminated in most cases. Instead, the 
odd half-line per field, which would 
have been needed to make the field 
lines interlace, is omitted; this leaves 
262 lines per field. Without the in- 
terlace, the lines of any two suc- 
cessive fields appear in exactly the 
same places, so we can just as well 
think of a computer display as having 
60 frames per second, with 262 lines 
per frame. In fact, a different number 
of lines per frame may be used if the 
designer finds it convenient, but the 
number must be within a few percent 
of 262 for the display to work with a 
standard television set. 


Video Refresh 

While synchronization is easy, 
generating a video signal with our 
computer is a little more difficult. 
First of all, a television picture must 
be continually regenerated by 
repeating the entire scanning process 
60 times per second. This continual 
regeneration of the display is called 
video refresh; it requires a stream of 
data at a rate much too fast for our 
computer to keep up with—if the 
system had to compute the data anew 
for every scan. Instead, most com- 
puter designers set aside enough 
memory to store all of the data that 
will appear on the display. This 
reserved memory is called the video- 
refresh memory. Circuits designed 
especially for video-displaying read 
data from the refresh memory, in step 
with the video-synchronizing pulses, 
and transform the data into the video 
signal which is displayed. 

Using part of the computer's own 
memory for video refresh has not 
been the general rule. Most large 
computer systems include video ter- 
minals that are independent of the 
main computer and contain their own 


NEW EATON 70004 


PF ГАИМ ТЕ 


Now you can add hard copy 
capability to your computer 
with plug-in simplicity that 
matches up to any micro 
system. And with the Eaton 
7000+ dot-matrix printer, 
you get complete printout 
versatility at an 

affordable price. 

Interfaces with 

any personal computer 
Apple, Commodore Pet, TRS-80, 
Northstar and others — no matter 


what type of computer you have or 
are thinking of buying, Eaton 7000+ 
fits. Just plug itin and start printing. 
You'll get virtually maintenance-free 
operation with a minimum of moving 


parts. And minimum life of 100 
million characters with Eaton's 
newest printhead, while the print 
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mechanism is designed 
for a minimum of 10 million cycles. 


High performance design 


| printing at a speed of 1.25 lines 
per second. It accepts any standard 


The 7000- features uni-directional | 


ETN 


| single or 2-ply roll paper from X" to | Electrical/Electronic Control 


PERSONAL COMPUTER 


PLUG IN AND 
PRINT OUT— 
IN SECONDS! 


Ж” wide and prints 334" line 
Nith 40 to 64 adjustable character 
apacity. 

For immediate information call: 


Eaton Printer Product Operations. 
307/856-4821. 


For descriptive literature and the 


name of your nearest dealer write 
Eaton Corporation, Count Control/ 
Systems Division. 901 South 12th St., 
Watertown, WI 530954. 

Dealer inquiries invited. 


ЖАТ. 1А 
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GO 16-BIT NOW — WE HAVE MADEIT EASY 


8 Mhz. 2-card CPU Set 


WITH 86-DOS™ 5595 © 


ASSEMBLED, TESTED, GUARANTEED 


With our 2-card 8086 CPU setyou can upgrade your 2808- 
bit S-100 system to run three times as fast by swapping the 
CPUs. If you use our 16-bit memory, it will run five times as 
fast. Up to 64K of your static 8-bit memory may be used in the 
80868 1-megabyte addressing range. A switch allows either 4 
or 8 Mhz. operation. Memory access requirements at 4 Mhz. 
exceed 500 nsec. 

The EPROM monitor allows you to display, alter, and 
search memory, do inputs and outputs, and boot your disk. 
Debugging aids include register display and change, single 
stepping, and execule with breakpoints. 

The set includes a serial port with programmable baud rate, 
four independent programmable 16-bit timers (two may be 
combined for a time-of-day clock), a parallel in and parallel out 
port, and an interrupt controller with 15 inputs. External power 
may be applied to Ihe timers to maintain the clock during 
system power-off time. Total power: 2 amps al + BV, less than 
100 ma. at + 16V and at - 16V. 

86-D0S™, ош $195 8086 single user disk operating 
system, is provided without additional charge. It allows 
functions such as console VO of characters and strings, and 
random or sequencial reading and writing tó named disk files. 
While it has a different format from CP/M, it perfarms similar 
calls plus some extensions (CP/M is aregistered trademark af 
Digilal Research Corporation), Its construction allows relative- 
ly easy configuration of VO to different hardware. Directly 
supported are the Tarbell and Cramemco disk controllers. 

The §6-DOS™ package includes ап 8086 resident as- 
semblar, а 280 to 8086 source cade translator, a utility to read 
files written in CP/M and convert them Lo Ihe 86-DOS format, а 
line editor, and disk maintenance utilitias. Of significanca ta 
ZBD users 18 the ability of the translator to accept 280 source 
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code written for CP/M, translate this ta 8086 source code, 
assemble the source code, and then run the program on the 
8086 processor under 86-DOS. This allows the conversion of 
апу 280 program, far which source code is available, to run an 
the much higher performance 8086. 

BASIC-B6 by Microsoft is available for the 8086 at $350. 
Several firms are working оп application programs. Call for 
current software status. 

All software licensed for use ап a single computer only. 
Non-disclosure agreements required. Shipping from stock to 
one week. Bank cards, personal checks, CODs okay. There is 
a 10-day return privilege. Ай boards are guaranteed one year 
— both parts and labor. Shipped prepaid by air in US and 
Canada. Foreign purchases must be prepaid in US funds. 
Also add $10 per board for overseas air shipment, 


8/16 16-BIT MEMORY 


This board was designed for Ihe 19805. It is configured as 
16K by B bits when accessed by an 8-bit processor and 
configured BK by 16 bits when used with a 16-bit processor. 
The configuration switching is automatic and is done by the 
card sampling the "sixteen request" signal sent aul by all S- 
100 IEEE 16-bit CPU boards. The card has all the high noise 
immunity features of our well known PLUS НАМ cards as well 
as "extended addressing". Extended addressing is a replace- 
ment for bank select. ІІ makes use of a tolal of 24 address lines 
ta give a directly addressable range of over 16 megabyles. 
(For older systems, a swilch will cause Ihe card to ignore the 
top 8 address lines.) This card ensures thal your memory 
board purchase will not saon be obsolete. It is guaranteed to 
run without wait states with our 8086 CPU set using an B Mhz. 
clack. Shippedfrom stock. Prices: 1-4, $280; 5-9, $260; 10-up. 
$240. 
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Seattle Computer Products, lac. 
1114 Industry Drive, Seattle, WA. 98188 
(206) 575-1830 
BYTE Movember 1980 187 


refresh memory. Їп other words, а 
small personal computer is a hybrid: 
part computer, part terminal. Com- 
bining functions in this way helps to 
keep the cost of personal computing 
down. Also, putting the refresh 
memory into the computer makes 
changing the display faster and 
easier. 


Bit-Mapped Displays 

There are several different methods 
of transforming the data stored in the 
refresh memory into an effective 
video display. The most straight- 
forward method is to take the data 
just as it is read from the refresh 
memory and transmit it to the display 
1 bit at a time, Each 1 bit in this serial 
hit stream appears on the screen as a 
spot of light, and each 0 bit as 
darkness. The size of the refresh 
memory is matched to the picture 
scan so that for each bit in the refresh 
memory there is one spot on the 
display screen, A one-to-one сог- 
respondence of this kind is called a 
map, and this technique for 
generating computer video displays 
is called bit mapping. Ап example of 
a bit-mapped display is shown in 
photo 1, 


MAIL ORDER ONLY 


Quailty and Hags Savinge | 


DISCOUNT....... 


Micro Computer Your Das Siop For: - 


QUALITY е DELIVERY е SERVICE 


| 60 E. 42nd St. Suire 411 New York, NY 10017 


E 
ux EN 
APF 


[M1 - 5495 
[M2 - $988 


CENTRONICS 
| 737-1 — $895 


| PAPER TIGER 
440G - $895 


Е " crm = 
= Ж. 
a— 


IMAIL ORDER ONLY 


XYMEC 
HQ 1000 - $2395 


Send Certified Check (Personal or Company Checks require 2 weeks їй clear.) 
We pay all shipping and insurance charges excepi items marked with asterisk. 
VISA, MasterCharge add 5%, М.Ү.Б. Residents add appropriate sales tax. 
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Photo 1: Example of а bit-mapped 
display. This simulation of a spaceship in 
orbit around a star is done on a 180-bit by 
150-bit map. 


Since we can program the com- 
puter to store data bits into the 
refresh memory in any pattern we 
desire, this kind of display can have 
all the versatility we want, but there 
are some drawbacks. For one thing, 
this system requires a large refresh 
memory. To store a display which is 
200 dots high by 300 dots across, for 
example, takes 60,000 bits or 7500 
bytes. Bit-mapped displays аге 
relatively slow, too; just storing Os 


into this much memory in order to 


(212) 986-7690 | 
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l6K - 8 959 

48K - $1059 

Disk — $529 
Other Products Avail 


а 


een 
COMMODORE, == 
BK - $729 SUPERBRAIN* 
16K - $888 "32K - $2445 
32H - $1088 54K - 52645 
2022 - $695 64KQD - $3595 
2040 - $1088 *32K add-in memory! 
8050 - $1435 only $10 with 
8032 - $1495 purchase 


ке — | 
NEC 
SPINWRITER 


5510 - $2795 
35220 - $2990 


^" a r " 


= ڪڪ‎ e. 

| XEROX 

1740 RO - $2619 
1740 SR - $2995 
1750 RO - $2795 
1750 KSR - $3170 
1730 - $2195 


* (DENOTES ITEMS 
SHIPPED F.O.B. NYC} 


PHONE (212) 986-7690 


clear the screen to black takes close to 


1 second with the fastest micro- 
processor. 
Displaying only letters and 


numbers means we can get by with a 
much smaller refresh memory than is 
needed for bit mapping. A letter that 
occupies eight rows of eight dots re- 
quires В bytes of memory in the bit- 
mapped display, but we can encode 
the same letter in ASCII (American 
Standard Code for Information Inter- 
change) and reduce the size of the 
refresh memory by a factor of 8. This 
means that instead of sending the 
data bits directly to the display, it is 
necessary to decode each stored 
character and generate the ар- 
propriate video information. To do 
this, the refresh circuits send the 
character code (along with signals 
that indicate which of the eight rows 
of dots is currently being displayed) 
to another circuit called a character 
generator. The character generator is 
little more than a read-only memory 
that contains the video bit patterns 
for each of the characters we want to 
display. 

Having a smaller refresh memory 
more than compensates for the addi- 
tional cost of the character generator. 
For example, our 200-dot by 300-dot 
display has a capacity of 925 
characters, in twenty-five rows of 
thirty-seven characters each. The bit- 
mapped memory needed for this is 
7500 bytes, but we can store 925 
characters in only 925 bytes if we use 
the character generator. It takes only 
one-eighth as long to update the 
refresh memory, too. The main 
drawback is its lack of versatility; we 
can only display characters of a Fixed 
size and spacing. Obviously, a 
method of getting many different 
shapes without increasing the size of 
the refresh memory would be more 
tlexible. 

Using a byte of memory for each 
character, in all possible combina- 
tions of 8 bits, requires a total of 256 
different codes. A complete set of 
uppercase and lowercase letters, 
numbers, and punctuation takes only 
ninety-six codes, leaving 160 com- 
binations that we сап assign to special 
shapes useful for graphics, Each 
special shape must be designed using 
the same number of dots and rows as 
the other characters. lt may often be 
necessary to use several of them to 
make up the image of one object in 
the display. We can allow for this by 
setting up special characters such as 


straight-line segments, corners, in- 
tersections, and so on, in various 
orientations. 

Several personal-computer 
manufacturers have taken this ap- 
proach. While keeping the speed and 
small refresh memory of the 
character-generator-based design, 
they also have a reasonable graphics 
capability with good resolution. To 
compensate for the limited number of 
special shapes that you can have with 
this method, the Exidy and Texas 
Instruments computers have pro- 
grammable character generators so 
that you can design your own shape 
characters and change them as 
needed. 


Character Subcells 

There is another way to add 
graphics capability to the character- 
generator display. Suppose we divide 
each of the character cells into four 
subcells, each of which is four dots 
square. By displaying any combina- 
tion of these four subcells, with all 
dots illuminated, there will be sixteen 
possible shapes which we can display 
in each character location. By 
allocating sixteen extra character 
codes to represent these sixteen com- 
binations, we can have a very ver- 
satile graphics system; however, it 
won't have much resolution. 
Dividing each character in half 
horizontally and vertically converts 
the twenty-five rows of thirty-seven 
characters in our example to a 
50-block by 74-block graphics 
display. 

We could increase the resolution by 
dividing the character cells into 
smaller pieces, but the number of 
combinations of blocks we would 
have to encode would increase very 
quickly. If we divide each cell by 4 in 
eachdirection, we increase the resolu- 
tion to 100 by 148; but, there will be 
sixteen subcells in each character cell 
so we must store 16 bits of data for 
each cell. Since there are 65,536 dif- 
ferent 16-bit codes, using read-only 
memory for the character generator 
becomes impractical. Instead, it is 
necessary to devise some logical 
method for generating the subcell pat- 
terns by decoding an extra byte of in- 
formation, using additional circuitry. 
Also, the refresh memory would have 
to be twice as big to store these 2-byte 
codes, This may help to explain why 
the personal computers that use this 
approach have relatively low resolu- 
пол. B 


| MORE THAN EVER IN THE MICRO- 
COMPUTER INDUSTRY. 


The shortage of Knowledgeable dealers/distributars i& the 41 problem of microcomputer 
manulacturers. Over 300 new systems houses will go inta business this year, but ihe number falls 
ahari ol the 1200 needed. 11 is estimated thal ihe nationwide shortage of cansultants will be aver 
3000 by 1881. The HOW TO manuals by Essex Publishing are your best guide to star! participating 
in ihe continued microcomputer boom. 


HOW TO START YOUR OWN SYSTEMS HOUSE 
&th edition, March 1980 


Written by the founder of а suecesslu!l systems house, (his fact- 
filled 220-page manua! covers virtually all aspects ol starting and 
operating a small systems company. Il is abundanti with useful, 
real-life samples: contracts, proposals, agreements and a complete 
business olan are included in Tull, and may be used immediately by 
ihe reader. 


Proven, field-lested solutions to the many problems facing the 
small sysiems house are presented. 
From ihe contents; 
а New Generation of Systems Houses + The SBC Marketplace + 
Marketing Strategies = Vertical Markets & ТАР = Compeletive 
Pasian! Plans of Major Vendors * Markel Segment Selection & 
Evaluatipn а Selection of Equipment & Manulacturer = Make or Buy 
Decision = Becoming a Distributor * Getting Tour Advertising 
Dollar's Worth * Your Salesmen: Where !o Find Them ғ Product 
Pricing + The Selling Cycle + Handling the 12 Most Frequent Objec- 
tions Raised by Prospects = Financing for the Customer * Leasing 
£35. No. 10 + Questions You Will Have to Answer Before the Prospect Buys ~ 
Producing the System = Installation, &ccaptance, Collection ж 
Documentation * Solutions to the Service Problem * Protecting Your Product * Should You Start 
Now? = How to Write à Good Business Plan а .— Raising Capital 


HOw TO BECOME А SUCCESSFUL COMPUTER CONSULTANT 
HOW TO BECOME by Leslie Nelson, May 1980 


ЖЕЛЕНИ Independent consultants are becoming a vitally important factor in 
the microcomputer field, filling the gap between {he computer 
COMPUTER vendors and commercial/industrial users. The rewards of the 
i s consultant can be high: freedom, more salislying work and doubled 
CONSULTANT or tripled income. HOW TO BECOME А SUCCESSFUL COM- 
PUTER CONSULTANT provides comprehensive background intor- 
this lucrative field: 


+ Established cónsulling markels * How lo gelstarted = Mernized 
Start-up costs + Are you qualilied? + Beginning on a part-time basis 
а The Marketing КА = Should you advertise? * Five marketing tips 
ESSER PUMLISHING * Geltingfres publicity» Haw much to charges When do you need a 
contract? = Sample proposals * Which jobs should be declined = 
$28. No. 16 Future markets * The way loreal big money = Avoiding the legal 
pitfalls *» How consultants’ associations can help you + The National Register of Computer Car- 
иа a How others did itt real-lile sample cases а and much more, 


FREE-LANCE SOFTWARE MARKETING rd edition, June 1980 


Writing and selling computer programs as ап independeni в a 
business where * you сап gel started quickly, with little capital 
investment = you can do it full time or part time = the poteniial 
profils are almost limilless. Since the demand for computer 
software ûî all kinds 15 growing at an explosive rate, the conditions 
for the small entrepreneur are outstanding. 


This manual will show youhow tesell your own computer programs 
using these proven techniques: а direct ta industries * through 
consulting firms * through manulacturers of computer hardware 
a in book form = mail order = through computer stores. | will 
show you haw to profitably seil and license all types of sollware 
ranging from sophisticated analytical programs selling for !hou- 
sands of dollars, down to simple accounting routines and games for 
personal computers. 


- : The book will quide you step by step through the process ol 
530, Мо. 32 marketing, advertising, negotiating a contract, installing software, 
training users and providing maintenance and support. 11 also contains sample so! tware contracts 
ihal have been used in actual software transactions. Also included are tips an how to negotiate with 
alarge corporation, ways of avoiding personal liability, techniques for obtaining Ireecomputer time 
and hints an how 10 run а free-lance sofiware business while holding à lull-lime jab. 


FREE-LAACE 
SOFTWARE 
MARKETING 


[TH 
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| ESSEX PUBLISHING CO. Dept. 2 1 
| 285 Bloomfield Avenue + Caldwell, N.J. 07006 | — 
i Order books by number. Send check, money order (0.5.6) VISA or Master Charge #. 
Publisher pays 4th class en ping. For Air Mall shipping add $2.50 per book in USA and | 
| Canada, 55,00 іп Europe, $8.00 elsewhere. N.J. residents add 5% sales tax. | 
| ГІ Ма. 10 О Hn. 16 [] NO. 32 ГІ Check enclosed O Credit card | 
| [ 
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Product Review 


The Power of VisiCalc 


Robert E Ramsdell 
POB 59 
Rockport МА 01966 


At a Glance 
Software: 
Type: 


VisiCalc 

Screen-oriented matrix calculator 
for projections, budgeting, and 
many other numeric/data 
manipulations 

Software Arts Inc 

Personal Software Inc, 1330 
Bordeaux Dr, Sunnyvale CA 
94086, (408) 745-7841 

$150.00 

5-inch floppy disk 

Machine language 

Apple П, Apple П+ or Apple HI; 
Radio Shack TRS-80, Model I or 
Il; Atari 800; Commodore PET 
and CBM computers, minimum 
32 K bytes of programmable 
memory required, 48 K or more 
recommended 

Loose-leaf binder with eighty-page 
tutorial manual, reference card 
Businessmen, accountants, 
attorneys, real-estate investors — 
anyone who needs to use a 
calculator for determining options 
available under different scenarios 


Author: 
Distributor: 


Price: 
Format: 
Language: 


Computers: 


Documentation: 


Audience: 


Introduction 

The most exciting and influential piece of software that 
has been written For any microcomputer application is 
VisiCalc, I've been using VisiCalc almost full-time for the 
past six months and have written over 300 applications 
(which I refer to as models) for the program. During that 
time | have learned its strengths and weaknesses and have 
found that the authors have allowed for a tremendous 
number of variables and contingencies in its operation. 
The instant communication between the operator and the 


About the Author 


Robert E Ramsdell, CPA, is a microcomputer consultant who lives 
and works in Rockport, Massachusetts. His company, Pansophics, Ltd, 
published federal income tax models for 1979 and 1980 using VisiCalc 
and markets several other financial modeling packages. 
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screen facilitates and enhances the manageability and in- 
teractivity of the program. 

Since I am a certified public accountant, the majority 
of applications [ have written are oriented towards ac- 
counting, a usage for which VisiCalc is particularly ap- 
propriate. In addition, | know of several attorneys who 
are using the program for estate- and gift-planning, one 
of whom is maintaining his accounts receivable, as well, 
on VisiCalc. A number of real-estate agents are using it to 
perform real-property investment analysis. 


About the Program 

VisiCalc is an electronic scratch sheet that is sixty-three 
columns wide (lettered A thru BK) and 254 rows long 
(numbered 1 thru 254). Any column/row coordinate can 
be referred to by any other column/row coordinate 
arithmetically or trigonometrically. Once the relation- 
ships between the coordinates have been established in 
the model, a change in any value which affects other 
values will be instantly updated. This gives the computer 
operator the ability to play instant what-if situations with 
the value in the matrix. 

The program has a great deal of flexibility in its for- 
matting, allowing any coordinate to be a label or a value, 
and allowing columns to be adjusted from three 
characters to full-screen width. The screen can be split in- 
to two windows, either horizontal or vertical, and each 
can be scrolled independently of the other. This makes 
the comparison of information extremely easy. Values 
can be formatted as full-decimal notation (up to eleven 
significant digits) two-place decimal (for financial 
usage), and integer. 

Ап annoyance that I have found in the program is its 
inability to round off integers, which causes columns to 
add up imperfectly. This often creates the need for a great 
deal of additional work when attempting to prepare 
financial information directly from the model. 

One of the most powerful features of VisiCalc is its 
ability to replicate an entire series of coordinate functions 
with a few keystrokes. When creating models with a 
series of identical calculations (such as a 10-year business 
forecast), only the calculations for the first column must 
be entered. Then the subsequent columns can replicate 
the same calculations (VisiCalc automatically uses the 
new coordinates) in a matter of seconds. This is a tremen- 
dous time-saving device when elaborate models are being 
created. The authors of VisiCalc have also provided the 
ability to insert, delete, and move entire rows and col- 
umns. This feature is useful if the model is finished and 


the user discovers that an important calculation was 
omitted. 

VisiCalc can be interfaced through most printers, and 
various printer configuration routines are set up directly 
through the program. The program will output to a 
printer with any number of character widths, so the 
choice of printer depends on the needs of individual 
users, Finally, the methods by which the program loads, 
saves, and deletes models on the disk are very well 
designed. 


Specific Applications 

Accounting applications abound for VisiCalc. Finan- 
cial analysis, business forecasts, and projections which 
formerly required hours can be completed with VisiCalc 
in a matter of minutes. The pricing on a bill-of-materials 
inventory can be updated in a matter of seconds. Produc- 
tions estimates can be updated instantly. Different 
scenarios can be examined and variables and constants 
interchanged until a workable model is achieved. Even 
with the advent of programmable electronic calculators, 
the complexity of forecasting (due to the interdependency 
of the variables) has limited the accountant to either the 
most rudimentary forecast or the extremely expensive 
alternative of time-sharing on a large computer. 

Sophisticated and statistically valid time-series analysis 
can be performed on VisiCalc. Lead and lag regression 
analysis becomes as easy as entering the various for- 
mulas. Each of the variables can be changed or updated, 
and the results of the new analysis will be instantly 
displayed. 

Small businesses will also find uses for VisiCalc. А 
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model can be created which will allow for the printing of 
a financial statement whenever a trial balance is entered. 
Financial ratios and analysis are easily performed. The 
model can even calculate income tax and compare the 
current results with those of a previous period or a 
budget. (Some marketed models even print out tax 
returns.) Also, budgets are relatively easy to prepare 
(thanks to the replicate command), and changes and up- 
dates are easily entered, 

Mare complex models can be designed for areas such as 
real estate and stock market investment analysis, where 
many interdependent variables must be given considera- 
Hon, А change in any of these variables will instantly 
cause the entire model to be updated, and new com- 
parisons can be made. 


Documentation 

VisiCalc comes with an eighty-page tutorial manual 
that's very useful for the beginner and a well-designed 
reference card. After one reading, however, the manual is 
not of very much help in running the program. А new 
manual is being written and may be available soon. In 
addition, several books are in preparation which will aid 
the VisiCalc owner in using the program. 


Program Constraints 

The primary constraint of the VisiCalc program is ће 
programmable memory available to the user. In the Ap- 
ple II, for example, a 48 K-byte machine will have about 
25 K bytes available to the user for modeling, This may 
sound like a lot, but in fact model files require a lot of 
room. To compound this problem there is no easy way to 


200 NS MEMORY!! 
| High speed 4116 RAMS for Maximum 
| Reliability from your TRS-80*. 


SET OF 8 FOR $44 


OTHER RAMS 

2114 UCB 1K X 4 450 NS 
4118N-4 1K x B 250 NS 
4104N-4 АҚ x 1 250 NS 


PROMS 
27167-12 2K x B 650 MS 
e715T-8 2K x B 450 NS 


730 PARTS 2.5 MHZ 
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The Scott VET/2 is a compact, highly versatile Voice 
Entry Terminal developed for TRS-80 users — and 
available soon for the PETand APPLE computers. Key 
features of the VET/2 include: 


* Easy to use — all programs may be written in Level II 
BASIC. One USKn statement is all that's needed to 
allow your program to be voice controlled. 


* Performance comparable to systems costing $10,000 
or more. 


* High accuracy (98--%) and fast recognition. 

- Supplied with demo programs and software tools. 

- Connects directly to screen printer [/O port. 

* Simplified training mode with automatic prompting. 

* Overlay features make vocabulary size virtually 
unlimited. 


The user manual fully describes the operation and 
training procedures for the VET/2 and includes com- 
plete instructions on interfacing the VET with BASIC 
programs. 

АН hardware covered by 90-day worranty. Softivare 


guaranteed For replacement only Prices subject to change 
withoul notice. 


Send coupon or telephone today for more information! 
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move information between models (for example, in a 
business consolidation), so that using the same basic in- 
formation in different models can be a big chore. 

The only other limiting factor is the fact that the 
VisiCalc disk cannot be copied or backed up. The ob- 
vious reason for this to avoid software piracy, but it 
could prove to be a problem if someone decided that 5%% 
inches was the perfect size for a coaster. There is a dealer 
program for instant replacement, however. 


Data Interchange Format 

Software Arts Inc, the creator of VisiCalc, has 
developed a common language for data (which it uses in 
VisiCalc} called the DIF (Data Interchange Format). The 
basic goal of the DIF is to allow the interchange of data 
between many different kinds of programs (such as data 
bases, graphing programs, report generators etc). The 
type of data which is addressed by the DIF is data which 
is stored in tabular form — columns and rows. By setting 
up a standard for such data handling it becomes easy to 
manipulate the data through program control. 

Programmers and others who are interested in learning 
more about the DIF or would like to purchase the Pro- 
grammer's Guide to Data Interchange Format ($1.50) 
should write to The DIF Clearinghouse, POB 70, MIT 
Branch, Cambridge МА 02139. 


Conclusions 

€ VisiCalc is an extremely well-designed software 
package that can be used by anyone with or without 
a programming background. There is no program- 
ming language involved in the use of VisiCalc. 

® The instant interaction between the user and the 
screen facilitates the understanding of the manipula- 
tion of the variables in the matrix. 

€ The ability to interchange data with other programs 
helps make VisiCalc an integral part of any business 
systems package. 

€ VisiCalc is the first program available on a 
microcomputer that has been responsible for sales of 
entire systems. W 
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-Technological Breakthrough- 


Computers for the home. Toys that speak 
Machines that think, Space age technology 
brings new changes to your world every day. 
Even those of us who work with this new 
Lechnology are constantly amazed by the latest 
applications of the ubiquitous microprocessor, 
And here is a remarkable new way for 
computer techonology to simplify your work 
life When the president of our company (a 
businessman, not a technician) saw oneof the 
preproduction models of this new Lest 
instrument at a trade show, even he recognized 
it for what it is: a remarkable new way for 
anyone involved with electronics to save ime, 
money, and space. We've shown it to our 
technicians and their reactions were similar, 
though more down-te-earth: "/ want и!" 

There's much more іп tell about this 
incredible little meter that takes the place of at 
least 3 separate test instruments, but we're sure 
that the Touch Test 20 will end up very near the 
top of your equipment list. 


STAYING AHEAD 

For three decades, the inventors of the Touch 
Test 20, Non-Linear Systems, have made а 
science of staying ahead through innevation In 
test equipment. In 1952, NIS propelled 
electronic testing into the space age by 
introducing the world's first digital voltmeter, 
and they have remained committed to first rate 
value and performance through sophisticated, 
yet simplified electronic Lest tools. ‘Their 
hatlery powered portable oscilloscopes have 
"hghtened the load" of both field and 
laboratory engineers all over the world, and 
NLS digital panel meters have also become a 
world-wide standard. 

The Touch Test 20 adds to the NLS 
repulation for accuracy and reliability and 
we're proud to be among the first to be able to 
offer it to you. 


31b Boz TEST LAB 

We think the Touch Test 20 is 
miniaturization at its best, because no 
compromises in accuracy and versatility were 
made in the process of squeezing a trunk full of 
test equipment into a rechargeable battery 
powered portahle test lab. 

lt wil measure AC voltage, AC current, 
resistance, capacitance, conductance, 
temperature, DC voltage, DC current, 
continuity, and test diodes - 20 key test 
Functions, 10 electrical parameters and 44 
ranges. Now, you can Lake one lab to the field 
instead of a cumbersome collection of 
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CO 


you the 


individual! testers. And in the lab, the Touch 
Test 20 will go a long way toward cleaning up 
the cluttered array of equipment found on most 
test or troubleshooting benches. 


JUST TOUCH 

The "touch" in Touch Test 20 means no 
more knobs and dials to fiddle with: 
selection of the various functions is 
accomplished by atap of the tinger on one of 
the touch sensitive switches on the front 
panel. When vou switch functions, there's 
an audible bleep and an LED lights to show 
the function selected. Selecting the range is 
also a beautifully simple procedure - just 
touch one of the switches below the display 
to shift the decimal point to the appropriate 
place for the signal you're measuring. 


\ Non-Linear Systems, Inc. 
Specialists in the science 
of staying ahead 


SPECIFICATIONS 
VOLTA .... 5 igo i mY tol KV @ 2h 
AMPERES ......... lu^ to I0 A (e 1% 
OHMS .. 10 uOhmto 19.99 MOhm @ 259, 
TEMPERATURE -40° C to +150" C 7" 3° 
CAPACITANCE .. 1 pF to 199.58 uF @ ІЗ 
CONDUCTANCE .01 пё to 199.9 n5 @ 2% 
DIODE TEST ... 1 mY w 1996 mV @ „д 
ШЕНІ” с, afen as 2.9" x 6.4" x 7.5" 
WEIGHT .. 3 lbs 8 oz (ineluding batteries) 


EVEN IDIOTS 
While по intrument 18 totally idiot-proof, the 
Touch Test 20 certainly comes close: when any 
function 1s selected, this instrument 
automatically selects the least sensitive range 
of the function, to avoid embarrasing but all to 
common smoke Lest situations. We're told 


(though we do nat advise such mistreatment}, B 


that you can plug the test leads into a 120 volt 
wall socket and select any function without 
causing terminal damage to the instrument. 

To complement these 
capabilities, the Touch Test 2018 shipped ready 
to go ta work for you, complete with a charger 
unit, rechargeable batteries, high quality test 
probes, a component test block, and a 
temperature probe. 


ONE YEAR WARRANTY 
Each Touch Test 20 is individually tested 
and “buwmed-in" at elevated temperatures to 


remarkable @ 


MPUTER- 
METER 


Microprocessor technology and 
the inventors of the digital 
meter have teamed up to bring 


world’s most versatile 


test instrument. 


assure the quality of the instrument shipped to 
you. However, should the unlikely happen, the 
manufacturer stands behind their reputation 
for rehability with a full one-year limited 
warranty against any defects in material or 
workmanship. This of course excludes damage 
brought about through any kind of abuse, and 
the warranty extends only to the original 
purchaser. 


PRIORITY SHIPMENT 

We at JADE have been in the business of 
supplying computers and related equipment for 
five years now, and we've always guaranteed 
our customer's satisfaction. We know that 
you'll be happy with this piece of equipment, so 
try it for thirty days; if the Touch Test 20 
doesn't live up to your expectations, we'll 
quickly refund the purchase price. And don't 
worry about slow delivery - the manufacturer 
has assured us that we will have priority 
shipment of the Touch Test 20 directly from the 
factory. This plus our computerized order 
processing system assures you of the fastest 
possible delivery. 


CALL US TOLL FREE 


To order your Touch Test 20 send $425.04) 
plus $2.95 shipping and handling to JADE 
Computer Products, 4901 West Rosecrans, 
Hawthorne, California 90250 (California 
residenis please add 6% sales tax). Credit card 
buyers may use one of our toll free numbers 
listed below. 

JADE Computer Products has been an 
industry leader in the microcomputer feld for 
over five years - further assurance of our 
dedication to fast service and continued 
produci support. 
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CBM' 8032 BUSINESS COMPUTER 


The new Commodore B032 Business coomputer offers а wide 
screen display to show you up ta 80-character lines of informa- 
lion. Text ediling and report formatting are faster and easier 
with the new wide-screen display. The 8032 Business Com- 
puter also provides a resident Operating System with ex- 
panded functional capabilities. You can use Basic on the 8032 = 
Business Computers in both interactive and program modes, cBM 70 | 
with expanded commands and functions for arilhmetic, ی‎ 
editing, and disk file management. The CBM 8032 Business 
Computer is ideally suiledforthecomputing needsofthe 
business marketplace, Callfor additional information. 


(x commodore $1695 
$ 1795 CBM'"8050 DUAL DRIVE FLOPPY DISK 


The CBM 8050 Dual Drive Floppy Disk is a much enhanced 


"32H RAM, 14H 4.0 BASIC version of the intelligent CBM 2040 Disk Drive. The CBM 8050 

*IEEE BUS *80 x 25 CRT has all of the features of the CBM 2040. and provides more 

2 . powerful software capabilities, аз well as one megabyte ої 

Ideal for WordProcessing online storage capacity. The CBM 8050 supplies relative 

or other business/technical computer uses. record files and automatic diskette initialization. It сап copy 


all the files from one diskette to another without copying 
unused space. The CBM 8050 also offersimprovederror recov- 
ery and the ability to append to sequential files. 


г” 


MULTI-USER TIME SHARE OFFERED TO YOU BY THE mum 
NEECO MULTI-CLUSTER ` m 
AL а low entry cost, up to eight CAM computers can transfer data bi-directionally to one ae 


САМ Dual Disk Drive, The MULTI-CLUSTER, designed with its own independent power 
supply, provides a connection from one CBM computer work selection to other CAM 
computer work stations, allowing dala lransferand data access on a priority queuing basis. 
This system provides the cost effectiveness required in a multi-using environment by 
eslablishing the duai disk driveas a cenlral mass storage unit, This providesa high degree 
of disk accessibility. 


The standard configuration of this system aliows 3 СВМ“ microcomputers (maximum of 8) 
connected through Lhe MULTI—CLUSTER to the IEEE port of the 2040 Disk Drive. More 
CBM's can be added to the system according to the user's need. 


MULTI-CLUSTEH 
Standard Components Additional Component Prices 
One Multi-Cluster Each extra CM-100.........., 
Coniroller............ MCBRODA Output Printer Module ... 
Three Channel Modules ... CM-100 (for Centronics Frotocal)..... 


Muiti-Cluster is à product of ВМВ Compuscience. 


aw... DATASOURCE 1 
“А full featured Database Manager for the Commodore 8032" 


Never before has a true Database been available for Commodore Computers. DATASOURCE 1 contains database 
capabilities you would notexpect on a Microcomputer system. Capabilities like selective search by any sub-field or field 
within a record, mathematic manipulation. up to 120 fields per screen display, and much much more! DATASOURCE 175 
major feature is total usability! DATASOURCE was designed for use by you! 


MAJOH FEATURES INCLUDE: MAJOR USES INCLUDE: 

* SCREEN ORIENTED s SELECTIVE OR SEQUENTIAL а MAILING LIST 

SEARCHES + UP TO 120 SORTABLE DISPLAY FIELDS + UP TO 2 MANAGEMENT = QUERTY/CALL 

DISPLAY SCREENS OF DATA PER RECORD a HUNT FUNCTION INFORMATION т A/R AGING 

[lind characters іп any record) + POWERFUL MATHEMATICAL MANAGEMENT е CASH FLOW 
MANIPULATION « SUPPORT PROGRAMS INCLUDE: FILE OR EDIT FORECASTS « FILE MANAGEMENT + ANT 
SCREEN RECORD, POWERFUL SORT/MERGE, DIRECTORY PROJECT/PROBLEM THAT REQUIRES 
MANAGER. EXTENDEDOUTPUT REPORT GENERATOR. FULL ot INVENTORY DATA OR FILE 


COMPATIBILITY WITH WORDPRO 4° FILES, AND MUCH, MUCH , ұс» MANIPULATION! 


MORE! EMINENTLY USABLE BY NOVICE USERS C eo. қ ^ 
Кык $ 4 95 
PE 


“Requirce DOS 2,0 or DOS 2.5 


AVAILABLE TO DEALERS FROM MICROAMERICA 


WordPro 4 is a registered trademark of Professional Boftware Ine. 


NEECO one MICROAMERICA DISTRIBUTING 
679 Highland Ave. Visa Accepted "Nationwide distributors of Computer Equipment” 
Needham, MA 21 Putnam Street 


02194 (617) 449-1760 | медет МА (617) 449-4310 
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ALTOS ACS 8000-5 ALTOS OFFERS OUR USERS 
• Dual 8' floppy disks TOTAL SYSTEM CAPABILITIES 
» Megabyte storage AND FLEXIBILITY.. 
: Trina pis "a 200 Бәкей, OPM Multi-User 
aa Mick oarn, * Hard Disk • Seven languages 
ET ie Ug ені * MP/M » NEECO system support 
» Full Word Processing 


"ALTOS Computers offer you System 
innt and std 


Altos computers range in price from less than 5300010 over $14,000. Altos Computer Systems’ sapabiities | 
range from single disk-single user to 29 Megabytes-Multi-User. 


ALTOS computers are distributed to Dealers/OEMs in the М.Е. Region by MICROAMERICA 


| T DER BRAIN Trial Tested Osborne Business Packages on the Superbrain 


e Accounts Receivable $250.00 Complete 4 Module 


SO FTWARE * General Ledger $250.00 Package 5795 
e Accounts Payable 5250.00 MicrosoftBASIC 
ТЕЕ prie ЫЙ written in MicrosoiBASIC) e Payroll Package $250.00 5325 
SUPERBRAIN SPECIAL OFFER! SPECIAL OFFER! - Purchase 
32K RAM $2795 gpl beret ada КДА a Centronics 704-9 (RS232, 
64K RAM $2995 MBASICS for only $250! 180 CPS, retail $2380) printer 
FORTRAN $ 450 ‘regularly $350) and a 64K Superbrain together 
“The Superbrain is idea! for use as an intelligent И for only $4595 - cash price only. 
terminal or stand alone microcomputer system for 
OEM's, commercial customers, and other e Two 5,25" Shugart Minifloppies with over 
sophisticated computer users." 300 K (CP/M Version 2.2 or later) Disk Storage. 


Integrated in a single campact housing. 
CP/M operating System with MBASIC5 and 
other interpreters/complilers available. 

32K or 64K RAM models available. 

21/0 Ports - one fully enabled RS232 

port for communications. Other port for 
RS232 serial printer output. 

Too many software packages are now 
available to list them here. 


OEM/DEALER INQUIRIES 


All pricing and specifications are subject to change. 


NEECO "7 8:30-5:30 MICROAMERICA DISTRIBUTING 
- 2 g "Nationwide distributors of Computer Equipment" 
679 Highland Ave. _ Visa Accepted 21 Putnam Street 


am eee ee Мы (617) 449-4310 
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` Product Review 


The MicroAngelo Video Display 


Mark Dahmke 
1515 Superior St 
Lincoln NE 68521 


Introduction 

The MicroAngelo high-resolution raster graphics 
display stands well above other S-100 graphics displays 
in its price and performance range. Since the 
MicroAngelo is actually a single-board microcomputer, a 
great number of functions that previously had to be per- 
formed by the host computer are now done in firmware 
on the graphics board. Rather than using the mernory- 
address space of the host as a graphics display buffer 
(32 K bytes in this case), the host communicates with the 
MicroAngelo through two parallel ports with simple yet 
powerful commands. The MicroAngelo decodes these 
commands and automatically performs the desired func- 
tions independently of the host processor. With this 
parallel-processing capability, system response time is 
greatly enhanced. 


Hardware Overview 
The MicroAngelo consists of a 280А microprocessor 


At a Glance 
Hardware; Micro Angelo high-resolution 
graphics display. 

Lise: High-resolution raster-scan 
graphics display which may be 
used to draw character or graphics 
images on a standard television 
monitor, 

Scion Corporation 

8455-D Tyco Ка 

Vienna VA 22180 

(703) 827-0888 

The MicroAngelo graphics board 
and firmware (the 5-100 board on- 
ly) is $1095. Also available is the 
Graphics Subsystem which in- 
cludes the MicroAngelo 5-100 
board, a graphics keyboard (ІВМ 
Selectric-style keyboard with some 
special function keys) and a high- 
resolution 15-inch monitor. Cost: 
$2495, A light pen is optional. 

The MicroAngelo 5-100 board 
generates a 512 by 480 dot black- 
and-white raster display. Com- 
munication between the 


Manufacturer: 


Features: 
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with 32 K bytes of on-board programmable memory 

and 4 К bytes (expandable to В К bytes) of PROM (pro- 
grammable read-only memory) firmware. The board 
contains all hardware necessary to generate a 512 by 480 
dot black-and-white display for a television monitor (10 
MHz bandwidth or greater). The board communicates 
with the host through two parallel ports which may be 
addressed to any of eight blocks of ports from hexa- 
decimal 00 to FO. The video monitor may be connected 
via composite video (RS-170 standard) or direct-drive 
transistor-transistor-logic-level video, horizontal and 
vertical synchronization. 

The MicroAngelo has four possible interrupt sources: 
data from host, data to host, light pen, and 60 Hz timer. 
Whenever a data byte is sent by the host or the host reads 
a data byte sent to it, an interrupt will occur in the 
MicroAngelo. Ап interrupt will occur when the light pen 
is fired and also when the timer produces a pulse. Of 
these four possible interrupts only the data [from host and 
light pen sources is usually enabled. 


MicroAngelo and the host com- 
puter is facilitated by two parallel 
ports. The Micro Angelo also has a 
dumb terminal emulation mode. 
PROM (programmable read-only 
memory) firmware is provided on- 
board the MicroAngelo. High-level 
commands may be sent via parallel 
ports. Such functions as "turn on 
dot" or "draw vector’ are im- 
plemented by single commands. 
The on-board Z80 intercepts these 
commands and performs the 
desired functions. 

Any S-100 mainframe computer or 
any computer which has an 5-100 
bus adapter. Although the 
MicroAngelo uses a 280 
microprocessor, the host processor 
need not be 8080/280 compatible. 
An eighty-page users manual is 
supplied. 

Anyone requiring high-resolution 
intelligent graphics on a small 
system. 


Firmware: 


Hardware 
required: 


Documentation: 


Audience: 
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"e Tecmars new A/D and Timer Board is designed to meet sophisticated data acquisition 


needs The board can accommodate various A/D modules providing options such as 12. 
14, 16 bit accuracy; 100 MHz throughput; variable ranges and gains, I! contains a powerful 
timer circuit (AMD 9513) which can start A/D conversion and can also be used independ: 
ently for time of day, event counting, frequency shift keying and many other applications. 


TM-AD200 FEATURES 


е Complies with IEEE S-100 specifications e l/Oorm | DDed ||! 
® Transfers data in B or 16 bit words Lu hates | 


è (Utilizes vectored interrupt or status t 
e 30 KHz throughput standard P us test of A/D 


i ® Provision for expansion to 256 channels |!!! 
е 12 bit accuracy standard :- | 
* Jumper-selectabie for 16 single-ended or TIMER FEATURES 

8 true differential channels е 


2 independent 16 bit counters (cascadable) 
* 15 lines available for external use 

€ Time of day 

® Event counter 

€ Alarm comparators on 2 counters 

* Оле shot or continuous frequency outputs 


ә External trigger of A/D 
* Provision for synchronizing A/Ds 
® Data overrun detection 
* Data is latched providing pipelining for 
higher throughput 
е Input ranges: = 10V, 9%, Oto TIOV, Oto +5V * Complex duty cycle and frequency shift 
e Output formats: Two's complement, binary, keying outputs 
offset binary 


d | | * Programmable gating and count source selection 
Auto channel incrementing e Utilizes vectored interrupt 


TM-AD200 OPTIONS 


e 100 KHz throughput with 12 bit accuracy 
e Low level, wide range (1OmV to 10V FSR) 


permitting low level sensors such | 
ocrew terminal and signal conditioning as thermocouples, pressure sensors and | 


panel with optional thermocouple strain gauges to be directly connected to | 
cold junction compensation the module input 


ШІ een 


Programmable gain up to 500 
14 bit accuracy 
16 bit accuracy 


(216) 382-7599 
ЇЇ “ ! 


23414 Greenlawn € Cleveland, OH 44122 


| | re D/A Board provides 
analog conversion. Tecrnar s D, | 


For digital to 


Да — 5 inh «ресі D/A channels. 
| data acquisition needs are simple. ihe original Tecmat four independent MATURES 5395 
| | t sfr D Board will rneet your needs, $495 TMDA100 P IEEE S.100 specifications 
ы :-АТОНЕВ e Complies win i=- v ners 
TM-AD100 52 c 5-100 specifications e 4 independent digital to analog convert 
а Complies with IEE x dilferential channels 2 bit accuracy 
e 16 singleended or ё true с! | 4 $ вс settling time 
| а accurac E маа ped | 
2 c n evocat Ф yO or memory mapp 45V, 4- 10V, Ü to +5¥, 


Ege. -2 BY, 
d e Output ranges: > 
в gom md TOY EBV, Oto --10V, 0 to +5V Oto --10V 
ж Input ranges. — a 


А. С چ‎ гаи: _—— 
| | S100 Real Time 
@ Minimal software required. > 


Video Digitizer 


T. APPLE n | Displays in‏ س 
tizes and Hisp'ays‏ 
BOARDS TRS-80! PET? KIM : 1 sec, flicker free‏ 5.100 

W/vectared interrup 5395 р D / A 2 Ви = e Switch Selectable ire 

RAM |, > Bit = HighSpeed 4 display Black апа | i 
"расына 5495 4 High Speed 4 Channel ® Graphics uw к 5 
|| 8086 n. Differential | e Maximum Resalutlorr. | 

PROMI/O $350 > T Ch. Single ende gs Fach D/A Module $395 L 512 рінсіз/іге x 240 lines 

д | кше S200, mma! software 
| Бела а/о ь Each А/О sian board, power suppl. سب‎ ee " ren llrements $850 
Parallel 1/0 $350 TRS- or М expansion board and power supply ?' 9" mm | 
pom im | 
E, Timer 


| 'Reg Trademark of Та А реа fat 1 ПП апа 
Meg, Trademark а! Comm midi. ul sition Syste 5 ғ 
ТЇЇ Daip ee uter Systems Available 


eo Microcompt 


WT 


111 т m T 
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A connector is provided for the light pen interface, 
Several commercially available light pens will work with 
the MicroAngelo, 


Jumper Options 

Several on-board jumpers are provided for special ap- 
plications. For example, it is possible to increase the clock 
speed of the Z80A microprocessor (and hence the speed 
of the board) from 4 MHz to 5 MHz, assuming that all 
the components are capable of operating at that speed. 
Interrupts (as previously discussed) may be enabled or 
disabled. The number of visible scan lines may be 
changed from the default 480 to 448 lines. If this option is 
chosen, the user is responsible for display management. 
The PROM sockets may be jumped to either the default 
1 K byte per PROM or 2 K bytes per PROM. 


Photo 1: The MicroAngelo Graphics Subsystem. Included in the 
subsystem are the MicroAngelo 5-100 board, the 15-inch high- 
resolution black-and-white monitor, and a special keyboard 
that has ап ІВМ Selectric-style layout plus some special function 
keys on the far left and right. The light pen is optional. 


= 
= 


“ЖІ! 


ІШІ 


AMT 


Photo 2: A close-up of the MicroAngelo 5-100 board. The 
board has а Z80A microprocessor, 32 K bytes of memory, and 
four 2708 PROMS (expandable to 8 K bytes 2716 PROMs). The 
board is actually a stand-alone 32 K computer. The video 
display generates 512 by 480 dots. In the ALPHA mode, up to 
85 by 40 characters may be displayed on the screen. 
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Adapting-MicroAngelo to Non-S-100 Systems 

Since the MicroAngelo uses a simple parallel-port in- 
terface to the host system, it may be attached to almost 
any host system. Data is transferred via the eight parallel 
input and eight output lines of the 5-100 bus connector. 
Power is supplied through pin 1 (+8 V), pin2 (+18 V), 
pin 52 (—18 V), and pin 50 (ground). Address bus lines 
A7, Аб, А5, А4 and pDBIN may be tied permanently 
high (+5 V); A1 and pWR are tied low (ground). АО is 
connected to the host to select whether port Û or 1 is 
addressed. (MicroAngelo uses two ports.) sINP and 
sOUT are connected to the host as input-and-output- 
control command lines. Using this twelve-line interface, 
the MicroAngelo becomes a stand-alone graphics display 
device. If interrupts are required, they may be easily 
added to the above set of signals. 


Firmware 

The MicroAngelo firmware is what makes the board so 
powerful. It takes all the work out of designing software 
and applications programs for the MicroAngelo. The 
Screenware Pak I is a well-integrated firmware package 
that allows the board to be used as a terminal emulator, a 
graphics displav, or both. 

If a byte is sent to the MicroAngelo (via the parallel 
port), it is interpreted by the firmware in one of two 
ways. If bit 7 (the most significant bit) is turned on, the 
byte is seen as a command. If it is off, the firmware treats 
it as an ASCII character and passes it to the terminal or 
ALPHA mode program. 

In the text mode, the board will display forty lines with 
eighty-five characters per line. Text and graphics may be 
mixed on the screen. In the dumb terminal mode, the 
firmware will respond to the following control codes: 
backspace, horizontal tab, line feed, form feed, carriage 
return, escape, and delete. 

Several features are available in the terminal mode, It 
is possible to display black-on-white or white-on-black 
characters, for example. Underlining may be turned on 
and off, and character overstriking may be allowed or 
disallowed, Two fonts are available, the standard 
character set or a user-defined font. The winking cursor 
may be displayed or inhibited, and the scroll mode may 
be changed. Scrolling may be done on a line-by-line 
basis, or, to improve response time, block scrolling may 
be done, Cursor addressing is available — rows run from 
0 to 39, columns from 0 to 84. It is also possible to query 
the firmware to obtain the current cursor location. 


Graphics-Mode Commands 

The display may be manipulated in many ways in the 
graphics mode. First, the graphics cursor may be set to a 
value, read or queried, or set to the contents of the alpha 
cursor and vice versa, The format for most graphics- 
mode commands is: 


«Command «xh» «xl» «yh» «yl» 


where xh and xl are the high and low bytes of the X coor- 
dinate and yh, у! are the high and low bytes of the Y 
coordinate respectively (in hexadecimal). The coor- 
dinates (384,256) would be sent as: 


«Command» «012 «80» «01» «00» 


IHE NEAT GENERATION OF MICROCOMPUTERS IS HERE 


16 ВІТ POWER | 


IF YOU see it our way then we think we have 
the products for you: 


ж The 5-100 busis here to stay. liis nol the greatest but with proper 
'erminalion it works reliably at high speeds, and since it i$ now an 
IEEE standard, it is well defined 

а The 5 BIT systems are useful but they are the limiting lactor for 
many applications 

а The 16 BIT systems are the way future systems will go. Why nor? 
There is very little price dilterence and an order of magnitude 
performance difference 

* The real usefulness eX the 16 BIT microprocessors will be determined 
by the software. 

* The systems using 5!/ inch disk drives really do nol have adequate 
memory storage or computer power for many business or scientific 
applications 

а Sixty-four kilobytes of addressable RAM, the maximum [or 8 BIT 
systems, в not adequate for many business or scientific applications, 

* |i is noi worth buying 8 BIT systems or boards now if you can get 
the same soliware wilh 16 BIT systems a1 about the same price. 


AT QUASAR DATA PRODUCTS 


AND STILL RUN YOUR STILL AUN Y OUR ЗВІТ SOFT! BBIT SOFT 2 n 


8 BIT POWER 


Z-80 


* The new 16 DIT microprocessors have power comparable to 
minicomputers but do not require the same overhead in terms of 
downtime, maintenance, or initial investment They are more 
versatile іп many applications such as real time applications 

THIS I5 WHAT QDP HAS AVAILABLE: 

+ 42-5000 Board that can plug into your existing S- 100 Bus System 
[see below for description] 

* A complete 2-8000 System [see below lor description? 

» A Z-B000 System configured for your exact needs, 

e Software to allow you to run all the available Z-80/8080 soltware 
including CP/M. 

+ Software that includes a Monitor, Debugger, Deassembler, and Basic 

* Software options: а) Extended Monitor, b) Simulators for 
8080, 2-80, 6800, 6502, 1802. 

* A 7-80 System (ODP- 100] that is upward compatible with the Z-BOOO 


THIS I5 WHAT IS COMING FROM QDP: 
a A 128 kilobyte RAM card * UNIX? operating system 


2-8000 SERIES 16 ВІТ CPU S-100 BOARD — CAN BE PLUGGED INTO YOUR EXISTING SYSTEM $695.00 


* Fully 5-100 IEEE compatible. 

* Supports existing & BIT memory and 8 BIT peripheral 
boards, 

* Capable of reading and/or writing 8 BIT, 16 BIT, ar 
mixes 8 BIT and 16 Git memories. automatically, 

* В BIT and/or 16 BIT peripheral modules can simultaneously 
co-exist in the same bus without any modifications, 

* Capable of operating as a slave processor ta enable your existing 


CPU 1ocontral the Z-S000. 


Industrial 


* Supports either segmented CPU or non-seqmented CPU 
a Power-on and reset jump dip switch selectable, 

* Jumper selectable # or d MHz operation 

e Dip switch selectable number and type of wait states 


SOFTWARE 


+ 7.80 emulator enables you to execute your existing Я BIT software 
without any modifications and allows you to run CP/M 
immediately 

» Extended Monitor, Debugger, Disassembler. 


QDP-8100 WITH 2 MEGABYTES STORAGE 
STANDARD (OPTIONAL 4 MEGABYTES) 
*" 7.8000 series 16 BIT CPU S-100 Board - see above 


SOFTWARE (Provided with system) 
a CP/M 2 2! operating system 


« ЖУЛТ Emulator $ 6 Ф 3 95 ы 


e Monitor, Debugger. Disassembler software 
" Optional software: Pascal 
* UNIX? operating system coming 


SYSTEMS 


QDP-100 WITH 2 MEGABYTES STORAGE 
STANDARD (OPTIONAL 4 MEGABYTES) 
* 7-80 series B BIT CPU 5-100 Board (4 MHz. 2-80, Double density 
disk aan 2716 Prom Burner 2 Parallel & 2 Serial Parts, real 
TE Choc 


SOFTWARE (Provided with system) К 

e CP/M 2.2° operating system $ 4,995 ш 

* Basic 

e Accounts Receivable, General Ledger, Accounts Payable, 


Payroll with Cost Accounting 
* Optional soltware Fortran, Pascal, Cobol, С 


EACH SYSTEM CONTAINS: 


e Intelligent CRT terminal (80 characters X 24 lines; ә 64 kilobytes КАМ e Twa 8 inch, double sided, double density Порру dish drives with controller 
в 2 serial and 1 parallel [2 parallel for QOP- 100) ports + Attractive woodgram cabinel wath powe supphes and cabling 


FULL TECHNICAL SUPPORT FROM THE STAFF AT QUASAR DATA PRODUCTS 


4 Mhz 64K Dynamic RAM 


16К .'250" 32K -'350 — 48H -'450'"" MK- Sag" 


QUASAR FLOPPY SYSTEM 
* Two МЕЕ DBL sided drives * Cable * Case & Power Supply 
assembled and rested Wood cabine <s rss *1895" 


= 2 MFE double sided drives 
1% Teletek disk controller board 
* Power supply & cable 

* Wood cabinet 

іе CP/M version 2.2 & bios 


QUASAR 2 MEG FLOPPY 4Z 


TELETEK DBL. DENSITY, DBL. SIDED 


Disk Controller Board. .............................. 495" 


МЕЕ Double Sided - Double Density 
В 8" Floppy Disk Drives. (the best] ..... 6507 
Using the Teletek Controller under CP/M, 
THIS DRIVE WILL GIVE YOU ALMOST 
ONE MEGABYTE PER DISK DRIVE. 
Power supply for above... 00.00.04... . tio" 


TI - 820 


a Assembled &tested....... 9995" PAPER TIGER Serial Printer - 
Dealer Inquiries Invited, Flours: 3 3-30 M-F Includes Graphics ы а, 949% 
Specifications Subject To Change Cable for TRS-BO ...... зэ” 
РУМ Digital Research ‘UNIX™ Bell Lab "Z8" Zilog Call for Apple 17 -B07M Zilog 
Chacks, money orders accepted 
Add $2.50 freight charges on orders under 10 lbs. Over 10 Ibs. F.O.B. Cleveland 


Full package options... "1995" 


Qu QUASAR DATA PRODUCTS 


10330 Brecksville Rd., Brecksville, OH 44141 (216) 526-0838 or 526-0839 
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Photo 3a, 3b, 3c, 3d, 3e, 3f: Sample displays produced with the MicroAngelo graphics board. Vectors may be drawn with single 
high-level commands. 
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EQUIPMENT 1-800-854-6003 "=" 
INCORPORATED 714-739-4701 2", „„ 
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DMBAOD БАҚ НАМ MAY BE SUBSTITUTED 
FOR ASM 32K NORTHSTAR FOR 5140. 
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ABLE. 
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PRINTERS 
МЕС 5510 :TRACT., RIB., THIM) .....§2600 
МЕС 5515(ТААСТ.. RIB. THIM).... . 2700 
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Replacing < Command» with < 84» would cause the 
firmware to set the graphics cursor to (384,256) on the 
screen, Some commands have no operands such as "clear 
screen", It is possible, with one command, to toggle the 
screen figure/ground. This means that every dot on the 
screen will be complemented (ie: reversed). If a dot is on 
(white), it will be turned off (black) and vice versa. 

Individual dots may be turned on, off, complemented 
or queried, The form of this group of commands is also: 


«Command» «xh» «xl» «yh» «yl» 


In the case of the query command, the response is a single 
byte from the firmware with a value of 1 or 0. 

А vector, the next level of sophistication, may also be 
turned on, off or complemented. The endpoint of the vec- 
tor is specified in the command, and the starting point is 
assumed to be the current value of the graphics cursor. 

It is also possible to work with regions of the display. If 
we wish to turn on all dots in a box with corners (X1,Y 1), 


(X2, YD, (X1,Y2), (X2,Y2) the command: 


«952 <xlh> <xll> <ylh> «yll- 
«xh» <x2l> «y2h» «ył > 


would be sent. Regions may also be turned off or com- 
plemented. 

Characters may be plotted depending on the graphics 
cursor and the mode selected For graphics characters. Op- 
tions available include: 


Ф normal-size or double-size characters 
è black-on-white or white-on-black 
® direction and orientation 


TWICE THE BYTE! 


| i» и. — - пп ын 
ТЕ. T ж T 
8" DISK CONTROLLER 
NOW — DOUBLE SIDED OPTION! 
• DOUBLES APPLE Il STORAGE 
• APPLE DOS COMPATIBLE 
+ SHUGART 800 OR 850 COMPATIBLE 
* IBM 3740 DATA ENTRY CAPABILITY 
• CP/M, UCSD PASCAL CAPABILITY 
Available at your local APPLE Dealer: $400. 


: х ў SORRENTO VALLEY ASSOCIATES 
SVA 11722 SORRENTO VALLEY RD. 
SAN DIEGO, CA 92121 
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Alternate characters may be defined. When the ALPHA 
mode alternate-character-set option is employed, sending 
an ASCII character to the firmware will display the alter- 
nate character instead of the standard font character. To 
define the character, the following sequence of bytes 
must be sent: 


<OA> «^ asc> <sll> «sl0 
x edm. <sl> 50 


where 9A is the command, "asc" is the ASCII character 
code assigned to the character, and 511, s10, ... 50 are the 
twelve scan lines (6 bits wide) that make up the character 
in a 6 by 12 dot array. 


Using the Light Pen 

The light pen provides a convenient means of entering 
data or drawing on the screen without having to enter 
numeric coordinates. The coordinates of the pen may be 
read directly, along with a flag indicating whether or not 
the pen has been fired since it was last queried. Cross 
hairs may be displayed at any point on the screen. when 
using the light pen. Another set of commands allows the 
cross hairs to be displayed, moved, and queried without 
regard to the light pen. 


Memory Upioading/ Downloading 

Several commands are provided for dumping and 
loading the screen, thus allowing the user to save images 
on disk and restore them for later viewing or editing. 
Memory blocks may be examined or deposited allowing 
quick loading of alternate character fonts or user-written 
code. The firmware allows the user to deposit Z80 in- 
structions in unused blocks of on-board memory. The 
user code may be defined as an op code and thereafter 
treated as just another firmware command. 


Concerning Gray Levels and Color 

The one drawback of the MicroAngelo is that it does 
not have gray levels — meaning the ability to have levels 
in between black and white or on and off. However, I 
was informed by Scion that another product, as yet un- 
named, is available. This is another $-100 board which 
mixes the output of three or more Micro Angelo boards to 
produce color, gray levels, or both; four colors can be 
obtained with as few as two boards.This scheme does re- 
quire more than one MicroAngelo board, but compared 


| to other graphics displays with 512 by 480 resolution, this 


approach is still cost-effective. The board does offer in- 
teresting possibilities: 256 gray levels, the 256 possible 
hues or colors, and the winking of dots on an individual 
dot basis, Also, it is possible to use the winking effect to 
alternate between two colors. 


Conclusions 

The MicroAngelo video display system provides quali- 
ty high-resolution graphics capabilities to 5-100 bus (or 
similar) microcomputer systems, with an exceptional 
price-to-performance ratio. 

On-board firmware provides a simple but powerful set 
of commands that makes system integration easy. 

Although the board is designed to run on the S-100 
bus, it can be easily adapted to almost any other bus or 
input/ouput port organization and does not require an 
8080 or 780 host computer. B 


PMC-80 


Level II 16K at $645 


ПИПИПИИППИПИПИНИНИИПИТИИЕЯНН НТК 


SOFTWARE COMPATIBLE 


+ Reads all Level ПІ BASIC tapes 
- Reads all SYSTEM tapes 
- Full range of peripherals 


The PMC-80 is a “work-alike” computer 
to the popular TRS-80° Model I, Level II 
by Tandy, Radio Shack. The РМС-80 has 
16K bytes of НАМ and the complete 
Level Il 12K BASIC ROM by Microsoft 
that makes it 100% software compatible 
with programs from Radio Shack and 
from the hundreds of other independent 
suppliers. The built-in cassette plaver 
reads standard Radio Shack programs 
for the TR5-80: 


Sold through computer stores. 


- Video output for monitor and TV 
- Optional FASTLOAD at 8000 baud 
- Optional Upper/Lower case 


The PMC-80 will operate with any of the 
many peripherals Radio Shack and 
other independent vendors have in- 
vented to plug into the TRS-80: Most 
importantly, the Interface Adapter per- 
mits Expansion Interfaces with memory 
expansion to 48K to be added. An 
Expansion Interface will also permit the 
addition of Radio Shack compatible 
514" disks and disk operating systems, 
RS 232, printers, etc. 


TRS ££ is a registered trademark of Tandy. Radio Shack 


Personal Micro Computers, Inc. 


475 Ellis Street, Mountain View, CA 94043 
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(415) 962-0220 
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The Age of Affordable Pers 


a revolutionary new low cost com- 
puter — the Superboard Il. This 
computer provides all important 
personal computer features on a 


In 1978 Ohio Scientific introduced 


n. , 4 Л. 
pus ` 


single board at a cost of under $300. The Superboard I received rave 
reviews by microcomputer experts such as: 


"We can heartily recommend the Superboard II computer system for 
the beginner who wantsto get into microcomputers with a minimum of 
cost. Moreover, thisis a real' computer with full expandability” 


POPULAR ELECTRONICS MARCH, 1978 


“Тһе Superboard П weighs in at $279 and provides a remarkable 
amount of computing for this incredible price” 
KILOBAUD MICROCOMPUTING FEBRUARY, 1979 


"The Superboard II and its fully dressed companion the Challenger 1P 
series incorporate all the fundamental necessities of a personal com- 
puter at a very attractive price. With the expansion capabilities 
provided, this series becomes a very formidable competitor in the home 


computer area: 


INTERFACE AGE APRIL, 1979 


"The graphics available permit some really dramatic effects and are 
relatively simple to program. ..The fact that the system сап be easily 
expanded to include a floppy means that while you are starting out with 
а low-cost minimal system, you don't have to throw it away when you 
are ready to go on to more complex computer functions. At $279, 


Superboard II is a tough act to follow!" 


RADIO ELECTRONICS JUNE, 979 


“The Superboard is an excellent choice for the personal computer 


enthusiast on a budget 


Since the introduction of Super- 
board IT, the cost of personal com- 
puters has actually gone up with 
new models by major manufacturers 
ranging from $1000 to well over 
$4000 due to the general cost ol 
inflation and the increasing tunc- 
tionality included in these com- 
puters. Today Cleveland Consumer 
Computers is offering you the orig- 
inal Superbeard II at its original 
price of just $278. In today's 
economy this is by far the best buy 


BYTE MAY, 1979 


in personal computing ever! 


The Superboard 11 can entertain 
your whole family with spectacular 
videogames anid cartoons, made 
possibie by its ultra high resolution 
graphics and super fast BASIC. It 
can help you with your personal 
finances and budget planning, 
made possible by its decimal 
arithmetic ability and cassette data 
storage capabilities. It can assist you 
in school or industry as an ultra 


powerful scientific calculator, made 
possible by its advanced scientific 
math functions and built-in 
"immediate" mode which allows 
complex problem solving without 
programming! This computer can 
actually entertain your children 
while it educates them in topics 
ranging [rom naming the Presidents 
of the United States to tutoring 
trigonometry — all possible by its 
last extended BASIC, graphics and 
data storage ability. 


The machine can be economically 
expanded to assist in your business, 
remotely contral your home, com- 
municate with other computers 

and perform many other tasks via 
the broadest line of expansion 
accessories in the microcomputer 
industry. 


This machine is super easy to use 
because it communicates naturally 
in BASIC, an English-like program- 
ming language. So you can easily 
instructit or program il to do 
whatever you want, but you don't 
have to. You don't because it comes 
with a complete software library on 
cassette including programs for 
each application stated above. Ohio 
Scientific also offers you hundreds 
of inexpensive programs on ready- 
to-run cassettes, Program it yourself 
or just enjoy it; the choice is yours. 


Тһе Superboard I] comes fully 
assembied and tested. It requires 

+ 5V at 3 Amps and a video monitor 
or TV with RF converter to be up 
and runninq. $279.00 


Standard Features: 


* Uses the ultra powerful 6502 
Microprocessor, 


«БК Microsoft BASIC-in-ROM. 
Full feature BASIC runs faster 
than currently available personal 
computers and al] 8080 based 
business computers. 


* 4K static HAM on board expand- 
able to 8K. 


* Full 53-key keyboard with 
upper/lower case and user 
programmability. 


* Kansas City standard audio 
cassette interface for high 
reliability. 


* Full machine cade monitor and 


O utilities in ROM. 
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nal Computing is Still Here. 


NAH 
Mini-Floppy 
Disk Drive 


SREERER ЕЕЕ af 594408 в р EL 
وذ جة‎ — фар --- e 


Direct access video display has ІК 


Soltware: 


Ohio Scientific and independent suppliers 
offer hundreds o! programs for the 
superbeard Il, in cassette and mini-Hoppy 
lorm. Here is a sampling of popular Ohio 
Scientitic programs lor the Superboard IL. 


ot dedicated memory (besides 4K 


user memory}, features upper 
case, lower case, graphics and 


gaming characters lor an etlective 


screen resolution of upto 256 x 
256 points. Normal TV's with 
overscan display about 24 rows ol 


24 characters without overscan up 


lo 30 x 30 characters. 


Optional Extras: 
* Available 610 expander board 


features up to 24K static RAM 
fadditional}, dual mini-floppy 
interlace, and an OSI 48 line 

expansion interface. 


Assembler/Editor and Extended 
Machine Code moniter available. 


* 630 VO Expander. 
R&B color and NTSC composite 
color outputs with up to 16 colors, 
Dual B-axis joystick interface, AC 
remote contro! interface which 


mates with AC-12P, home security 


interlace which mates with the 


AC-17P, 16-line parallel I/O inter- 


lace, 16-ріп VO bus interface 

which allows the connection of 
parallel 1/0 lines or high speed 
analog [/O module, or a PROM 


blaster or solderless interface pro- 


lotyping board, programmable 
sound generator and program 
selectable modem and high speed 
printer ports, and more. 


Freight Policies All orders of $100 or more 


are shipped freight prepaid. Orders of less 
than BOO please add $4.00 to cover shipping 
costs. Ohio Residentsadd 5.5% Sales Tax. 


Guaranteed Shipment Cleveland 
Consumer Computers & Components 
guarantees shipment of computer systems 
within 48 hours upon receipt ol your order. 


Qur failure to ship within 48 hours entitles 


you to $35 of software, FREE. 
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Hours: 
Call Monday thru Friday 
. 3 8:00 AM to 5:00 PM ЕПТ. 


EDUCATIONAL PROGAAMS SBIECIP Price 
BASIC Tutor Senes SCE-335 $35.00 
Cloc к Tutar SCE-353 5.50 H d 
onlinents Cuir SCE-J172 6.40 | ж 
De: ime integral SCE-326 8.50 arcware. 
French Orali & Tilar SCE-399 6.50 
German Tulor & Drill SCE-342 5.50 Superbeezrd П 
Handgmarn (BE) SCE-324 9.00 asspecilied in the advertisemen! 5279 
Lor Tutors 1-3 SCE-M4 6.50 610 Board For use with Superboard П and 
Maik Sit SCE-128 6.30 Ch кин А р Bk "a lic BAM УЯ 
Math Intra 6СЕ-319 8.50 cian ani e orien ی‎ 
Maihink SCE-337 алп pandable to 24K or 32K system total 
Matrix Tutors | SCE-J45 6,50 Accepts upto two mini-lloppy disk 
ДЕ tric ти er & Quiz астан e drives. Requires + SY 4.5 amps 2 
panisk Drill & Tutor Е- - Mini-Fic Disk Drive 
Speding Quiz SCE-333 5.30 ме дікі des Ohio Scientilic's FICO 
Frig Turor (ORI Es П SCE-JIE 5.30 DOSs Бо аге amd conneclor cable, 
Tr айыры SCH-524 али Compatible with 510 expander 
Adverlisemen: Deno SCB-520 Б.) board, Requires +12V@ 1.5 amps 
Irveniory Derma SCB-51H 6.50 and +50 (9 0.7 amps. 299 
failing List [OKI SCB-524 6.50 610 Board As specilied in the advertisement, 223 
Straight! & Consent Depreciation — SCB-500 9.00 AC-3P [24 cambinalinn black and white 
Time Calculator SCB-525 9,00 Тү; lel | ж ^ "un гр: 159 
PERSONAL PROGRAMS ' video monitor, 
Већу SCP-716 3.00 n: чү де chip aet. Т 79 
Caine La OER er sCP-708 6.50 P x" Ha AMP power suppiy ior 
Checking Aceari SCP-719 3.00 Superboard П. 35 
Lean Firance SCP-707 650 Р5-003 Міпі-Порру power supply. 28 
Шыны. ici a ena pe СІР Sams С] P/Suipe oars 11 Manual 8 
Sn a n ^ à O8-65D V3.2 Disk Operating System wilh 
Виана! i SCG-975 5.50 9-digit extended BASIC, random 
Black jack 5СС-855 6-50 access and sequential files 43 
Civil War sCao-977 8.50 C5-600 Metal саве for Superbodrd I1, 610 
ged an vane өз 4nd 630 board and © power 
Qn чөеп E supplies. 49 
те. саста ti C5-610 Metal case lor singleiloppy disk 
Meu York Taxi SC(G.855 6.50 drive and power supply, — 48 
Poker SCG-562 6.50 АС-ІӘР Wireless AC remoltecontrol system, 
Hacer 5CG-949 6.50 Includes control console, two lamp 
Space War SCG.342 5,50 modules and (wo appliance 
da e epar y modulas lor use with 620 board. 175 
= туут. à 1 AC-I7P Home security system. Includes 
protection devices and door uni! lor 
u ie with 630 board. 249 
610 Beard CAP Sams CAP Manual, 16 
C3 Some Challenger ІП Manual. 40 
To Order: | | 


Or to get our tree catalog CALL 1-800-321-5805 TOLL FREE. 
Charge your order to your VISA or MASTER CHARGE ACCOUNT 
Ohio Residents Call: (216) 464-8047. Or write, including your check 


or money order, to the address listed below. 

=) CLEVELAND CONSUMER _ | 
p! COMPUTERS Б COMPONENTS 
Р.О. Вох 46627 

Cleveland, Ohio 44146 


ғ---------------------------- — — ee al 


CLEVELAND CONSUMER P.O. Box 46627 


Order Form: COMPUTERS & COMPONENTS Cleveland, Ohio 44146 
[] Superboard II $279. Г] 630 Board $229, 

(| 610 Board $298. O AC-3P 12" B-W Monitor $159. 
LJ Mini-Floppy Disk Drive $299. ГІСІР Sams Manual $8. 

(Attach separate sheet for other items.) 


| 

| 

| 

| 

| 

МАМЕ: | 
ADDRESS: | 
| 

| 

| 

| 

| 

| 

d 


CITY: STATE: ZIP: 
Payment by: VISA: MASTER CHARGE: _ MONEY ORDER: __ 
Credit Card Account # 


Expires: _Înterbank# (Master Charge) 
TOTALCHARGEDOHENCLOSED:$ (Ohio Residentsadd5.5% Sales Tax) 


All orders shipped insured UPS unless otherwise requesied. РОВ Cleveland, Ohio. 
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Getting to 


There are few more satisfying pur- 
suits than constructing, operating, 
and maintaining a personal computer 
system. The brave souls who develop 
their systems from discrete kits, 
preferring to assemble the "ideal" 
combination of peripherals, can feel 
justifiably proud of their accom- 
plishments. 

Inevitably, system failures will oc- 
cur and can usually be remedied by 
personal knowledge and help from 
numerous books and articles on 
computer-circuit theory. But one fre- 
quently neglected area is the opera- 
tional theory of the most used 
human-to-computer interface: the 
monochrome video monitor. 

The video monitor is a basic part of 
most personal computer systems. The 
theory described here applies to con- 
verted television receivers and profes- 
sional monitors. The two differ most- 
ly in the video amplifier's frequency 
response and the cathode-ray-tube 
phosphor color: a professional 
monitor has a greater frequency 
response and a green phosphor. 
Additionally, the professional 
monitor has no tuner, intermediate 
frequency amplifier, video detector, 
sound or AGC (automatic gain con- 
trol) sections, which are necessary in 
the broadcast receiver. The latter 
must have these sections rendered 
inoperable or selectively switched out 
when used as a monitor. Our discus- 
sion will assume а professional 
monitor with direct video entry. 


The Picture Tube 

The fundamental part of the video 
monitor is the CRT (cathode-ray 
tube). Various circuits are used to 
deflect and modulate the beam. 

Figure 1 shows the elements found 
in the modern picture-tube electron- 
gun assembly. 6.3 V applied to the 
heater causes electrons to be emitted 
or "boiled off" from the cathode sur- 
face. The electrons are pulled toward 
the phosphorus screen by the high 
positive potential existing at the ac- 
celerating anode surrounding the bell 
of the picture tube. Typically, 
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Know Your Monitor 


Ron Dalpiaz 
308 High St Box 573 
Tuscarawas OH 44682 


CON TROL Га 


GRID Ен ANODE 
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SECOND 
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Figure 1: Internal structure of a cathode-ray tube. The electron beam is emitted by the 
cathode when it is heated. Electrons are attracted to the screen by а high voltage (12 kV 
to 20 kV) on the second anode. 


CROSSOVER 


HEATER 


CATHODE 
— CONTROL GRID 


Figure 2: The crossover effect. Two accelerating anodes, fa conjunction with the focus- 
ing anode, are used to give a sharp beam and a well-defined screen image. Without the 
focusing arrangement, the electron beam diverges and splatters, 
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Figure 3: Focusing the beam. By applying the proper potentials to the anades and con- 
trol grids, the electron beam can be “squeezed” to a pinpoint, for displaying the image 
on the screen. 
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What do you need? 


Program listings... inventory listings . . . 
custom logos and letters . . . mailing labels in a 
multitude of sizes . . . custom forms and the data 
ta complete them. . . curve plotting or bar 
graphs...digitized imagesfrom video or bit 
pads...multi-partforms...preprinted forms 
... tickets . . . and the list goes on... 


omm a 


Т 


i 

i 

1 

| 

ai 

LL 
PITT e 


| 
і 
|! П 
lim 
TERI 
и! 
BTE FF 
^ 
үз 
ig 
E 


1 
d 
H П . ы 
= п 
га жина ыт” Т4 E a һы. 
el a ar ee а Е 
= mm = mum imr nr = * 
a= ЕЕЕ 1 [prm |. " 
гү 2—1 -— * 
2384 "E 
шч - rj 
— 22. f 
т. зт. 
к= "ii Е ашна - m бы. at 
=p наш та Tum Ep 7 ан z a 
нн omar ri my Hert т 
ы = 
сот аа. 
к бе 
i т ге n" e 
- — Ба | = PEDE 
uy oe EDETEL 
T= i © mp u ы EL m. Im 
в "ou mam pura EI P Tae) 
E ا‎ "ы Tua LE n c 
III uai c 
ы та ц = kæ 
urs uA ha ‘aa n 
Lr «| o nao E 
m. қи І р 
Медь “тыйа. کا‎ 
fa uL" Қалы ы ін Ба E Rr 
та = Set in LI was ce 
1 Е 19 E E BT a "ы, a 8 
- = к. 
PIRA "lc P 
dm aum. - کے‎ 
# 1 Sas т =з 
тын а ч а 
њан | 
r Ld mua ru 
ый "24 Er 
=ї = 
Lu —-— 
"LL ы“ Pin 
al m a. 
ir 
Pra 
"ы. 


How do we do it? 


High speed bi-directionalfull logic printing; two 
standard character sets, upper/lower case 
with descenders; high speed font at 155 cps; 
letter quality font at 90 cps; expanded 
characters, solid underlining; programmable 
character sets; complete dot control graphics; 
adjustable tractor feed 3"-16"; user adjustable 
platen; programmable tabs, forms length and 
line spacing; out of paper signal; self-test; 
interface options — RS-232C, Centronics 
parallel, Apple, S-100; and the list goes оп... 


The Malibu Model 165 


Find out if it's the easy solution to your hard copy needs — contact 
vour local computer dealer or vou can write or call us today for 
complete specifications and print samples — you won't be disappointed. 


Versatility, Quality and Reliability: We build it in. 


malibu 


Flectronics Corporation 


Dealers and OEM'S, call us about our new purchase programs 
with prices. terms and delivery to meet your needs too. 


2301 Townsgate Road, Westlake Village. СА 91361 (805) 496-1990 


a subsidiary cl 


Cora aon 


Circla 127 on inquiry card. 


BYTE November 1950 207 


voltages of 12 kV to 20 kV are fed to 
this anode from the monitor's high- 
voltage section. 

The emitted electrons pass through 
various control grids and arrive at the 
screen in the form of a luminescent 
dot. The brilliance of the dot is con- 
trolled by adjusting the potential at 
the control grid. A voltage more 
negative than the cathode surface 
decreases the beam brilliance, while a 
more positive voltage increases the 
bearn brilliance. Varying the control- 
grid voltage modulates the beam and 
produces the shades of black and 
white that form the picture elements 
on the monitor screen. 

The two accelerating anodes, in 
conjunction with the focusing anode, 
are used to give a sharp, well-defined 
screen image. Without these anodes, 
the electron beam, after passing 
through the control grid, would en- 
counter crossover and become broad 
and splattered, as shown in figure 2 

By applying the proper potentials 
to the accelerating anodes and the 
focus anode, the beam is squeezed 
and formed into a well-defined pin- 
point suitable for displaying the im- 
ages on the screen. This result is 


shown in figure 3. 


Deflection Circuits and 
Rastering 

The processes described so far 
would result in a black screen with a 
single bright dot in the center of the 
picture tube, The first step in abtain- 
ing a display on the screen is to pull 
the electron beam from side to side; 
this illuminates a line on the screen. 
The beam can be moved from top to 
bottom, in order to illuminate a 
whole screen of lines, If this is done 
rapidly enough, this will produce il- 
lumination over the entire area of the 
picture tube, This process is called 
rastering, and the dimly illuminated 
screen with no data information pre- 
sent is called the raster. 

The deflection yoke consists of 
electromagnetic coils arranged in a 
vertical and horizontal configuration 
and is Fitted around the picture tube 
neck; it is the primary device used for 
deflecting the electron beam. To 
move the beam from the top to the 
bottom of the screen (vertically), a 
rapidly rising (and more rapidly fall- 
ing) sawtooth-current waveform is 
passed through the vertical windings 


FINDING SOLUTIONS  . 
AND BEING COMPETITIVE @ 


IS OUR BUSINESS. 


Having problems and locking for a 
computer Io help solve them? 
Are you linding computer dealers 
come in nne of two ways? Either 
Full wt) support with Full price 
or Take it or Leave it with Low 
price. At Omega we don't believe 
that you should have to make a 
choice. Yes, we're in business to sell 
products but also, to salve your 
жаны Our prices will be the 
awesl possible. Our support and 


a ы 


арр com Dealer 


product quality will be second to none. Check out our Mail Order prices in this 
ad (our retail prices will be higher). See if you don't agree with our first claim. 
For our second claim, call us with your dala processing needs and problems. 
Better yel, come in and see us. Finding solutions and being competitive is our 


business. Ve never forget either of them. 
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of the yoke. Figure 4 shows a 
sawtooth waveform produced by a 
typical vertical circuit and the resul- 
tant vertical sweep of the beam. 

As the current rises (Time А), the 
buildup of magnetic flux causes the 
beam to be swept from the top to the 
bottom of the screen. When the 
sawtooth reaches maximum value, it 
rapidly falls to O (Time B), causing 
the beam to be retraced from the bot- 
tom back to the top of the screen, 
where the process begins again. Dur- 
ing the beam sweep from top to bot- 
tom, the trace is visible, but during 
the retrace the beam is cut off by the 
retrace blanking circuitry to avoid 
undesirable retrace lines from show- 
ing. Vertical sweep of the beam nor- 
mally occurs 60 times per second. 

The sawtooth wave is produced in 
an oscillator and amplifier section of 
the television monitor and is fed to 
the vertical windings of the deflection 
yoke 60 times per second. Vertical 
beam deflection, if used alone, would 
result in a bright vertical line in the 
center of the darkened screen. To 
complete the rastering process, the 
beam must also be deflected from left 
to right, and this is accomplished by 
the horizontal circuitry. 

The horizontal windings in the 
deflection yoke are also fed with a 
sawtooth current originating in the 
horizontal oscillator and output cir- 
cuitry. The frequency of this 
sawtooth is 15,750 Hz. The rising 
sawtooth current is passed through 
the horizontal windings in the yoke, 
causing the beam to be deflected from 
the left to the right side of the picture. 
The beam is then cut off by the 
horizontal blanking circuitry, and the 
rapidly falling sawtooth current 
sweeps the beam back to the left side 
of the screen to repeat the process. 


| Figure 5 illustrates a typical horizon- 


tal oscillator and deflection circuit 
and the resultant screen trace. 

The horizontal sawtooth voltage is 
produced by the horizontal! oscillator 
and output section. The sawtooth is 
coupled into a horizontal output 
transformer before being fed to the 
deflection yoke windings. The main 
purpose of this transformer is to pro- 


| duce the high voltage necessary for 


the accelerating anode at the picture 
tube, The rapidly falling sawtooth 
voltage present during beam retrace is 
fed to the horizontal output 
transformer which steps it up to a 

Text continued on page 212 


Now NRI takes you inside the 
world's most popular microcomputer 
totrain you at home as the 
new breed of computer specialist! 


NRI teams up with Radio Shack 
to teach you how to use, 
program and service 
microcomputers...make you 
the complete technician. 

Its no longer enough to be just a 
programmer or a technician. With micro- 
computers moving into the fabric of our 
lives (over200,000 of the TRS-80™ alone 
have been sold), interdisciplinary skills 
are demanded. And NRI can prepare 
you with the first course of its kind, 
covering the complete world of the 


microcomputer. 
Learn At Home 
in Your Spare Time 
With NRI training, the program- | 
mer gains practical knowledge of hard- Only NRI gives you both kinds of computer and equipment come as part 
ware, enabling him to design simpler, more — raining with the convenience of home of your training for you to use and keep. 
effective programs. Апа, with advanced study. No classroom pressures, no night Send for Free Catalog... 
programming skills, the technician can | school, no gasoline wasted. You leam at No Salesman Will Call 
test and debug systems quickly and easily your convenience, al your own pace. Yel Get all the details on this exciting 


you're always backed by the NRI staff and course іп NRI's free, 100-page catalog, It 
your instructor, answering questions, giving shows all equipment, lesson outlines, and 
{ you guidance, and helping you over the facts on other electronics courses such as 


tough spots. Complete Communications with CB, TV and 
Explore the TRS-80 Audio, Digital Electronics, and more. Send 
Inside and Out today, no salesman will ever bother you. 
NRI training is hands-on training, ^ Keep up with the latest technology as you 
with practical experiments and demon- learn on the world's most popular computer. 
strations as the very foundation of vour If card has been used, write to: 
knowledge. You don't just program your 
computer, you introduce and correct faults NRI Schools 
„Watch how circuits interact. . interface | McGraw-Hill Continuing 
with other systems... gain a real insight | Education Center 
into its nature. 3930 Wisconsin Avenue 


You also build test instruments and 
ul ^ the NRI Discovery Lab, performing over 00 
Training includes TRS-80 computer, transistorized РАГА experiments in the process. You 


Washington, D.C. 20016. 


volt-ohm meter, digital frequency counter, | learn how your trouble-shooting tools work, 
andthe NRI Discovery Lab with hundreds oftests i А 
and experiments. and gain greater understanding of the in- 


[TRS 80 ia trademark of the Radio Shark disislon of Tandy Corp ) formation they give you. Both micro- 
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Figure 4: Typical vertical oscillator/amplifier section. The circuitry shown creates a sawtooth waveform to drive the vertical deflec- 
tion coils. This enables the electron beam to move from the top of the screen to the bottom 60 times per second. 
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Figure 5: Typical horizontal oscillator and output yoke. The horizontal deflection coils are driven in a manner similar to the vertical 
deflection coils, but at a much higher rate of 15,750 Hz. 
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Figure б: Typical high-voltage circuit. High-frequency AC from the horizontal 
deflection circuitry is also used to produce the high voltage supplied to the focusing and 
second anodes, After passing through a step-up transformer, the AC is rectified and 
filtered for use in verious other circuits 
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Figure 7: Composite video signal. The signal sent to most video displays contains large 
pulses used to keep the horizontal oscillator in time with the picture information. The 
picture information is essentially an on/off control of the electron beam. In most video 
monitors, a low pulse tums the beam on, illuminating a dot on the screen; an In- 


| deflection of the beam all 


termediate voltage turns the beam off. 


Телі continued from page 208: 

very high potential. This puisating 
high voltage is then rectified, filtered, 
and applied to the picture tube anode. 
Various taps on the transformer give 
alternate circuit voltages, including 
the focus voltage. Figure 6 illustrates 
a typical high-voltage circuit. 

The production of high voltage to 
accelerate the electron beam com- 
bined with the horizontal and vertical 
work 
together to produce a dimly il- 
luminated raster on the screen. 


| Interlaced Scanning 


A careful study of the raster reveals 
the precision with which it is pro- 
duced. The raster is usually com- 
posed of 525 finely spaced parallel 
horizontal lines, approximately 480 
of which are visible within the view- 
ing area of the picture tube. The 
number of lines and the scanning 
method used depend on the particular 
video interface used, and I will 
assume a high-quality monitor used 


| with a video system outputting sixty- 
| four or more characters per line. 


The vertical oscillator and output 
section utilize an interlaced scanning 
method which traces 262.5 lines 
across the screen in 1/60 second, then 
returns to trace a second set of 262.5 
lines between the previous lines. Each 
set of lines is called a field, and the 
two fields combined produce one 
complete data picture or frame. 
When the electron beam is modulated 
to produce a picture, one frame oc- 
curs once each 1/30 second, and 
thirty complete pictures occurring 
each second are sufficient to give the 
illusion of a continuous display, Ex- 
ceptions to this process are video- 
interface techniques which do not in- 
terlace their fields but which trace a 
complete picture in one field. The 
60 Hz scan rate can also vary. 


The Composite Video Signal 

In order to synchronize the 
monitors vertical and horizontal 
oscillators with the video-interface 
output, a composite video signal or 
separate video and synchronization 
signals are coupled to their respective 
stages. The purpose of the syn- 


Suddenly, RCA makes talking to 
your computer a lot cheaper. 
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free, true color graphics and rainbow free characters. 
You can display the entire field of characters in 

any of 8 colors against any of 8 background colors 
(B gray scales with monochrome monitors). Or to add 
special emphasis, you can display individual letters, 
words or lines in different colors or in reverse videa. 

The VP-3301 offers you a choice of two software- 
selectable display formats: Either 40 characters by 
24 lines, Or 20 characters by 12 lines. 

The terminal's resident character set consists of 
52 upper and lower case alphabetics, 10 numerals, 32 
punctuation /math symbols and 31 control characters. 
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You can also define a total of 125 of your own 
characters. Includino: Greek letters and other foreign 
alphabets, graphic symbols, large graphics building 
blocks, playing card sults, unique character fonts and 
"little green men, 

The keyboard section features flexible-membrane 
key switches with contact life rated at greater than five 
million operations. A finger positioning overlay and 
positive keypress action give good operator “feel”, 

An on-board sound generator and speaker pro- 
vides aural feedback for key presses and may also be 
activated with escape sequences to provide an 
audio output. 

The sealed keyboard surface is spill proof and 
dust proof. This, combined with high noise immunity 
CMOS circuitry, makes the VP-3301 ideal for hostile 
environments. 

Output is industry standard asynchronous RS232C 
or 20 mA current loop with 6 switch-selectable baud 
rates and 8 selectable data formats. 

Y ou can connect the terminal directly to а 525 line 
color or monochrome monitor, Or to a standard ТУ set 
using your RF modulator. 

For more information, contact RCA MicroComputer 
Marketing, New Holland Avenue, Lancaster, PA. 

Or call our toll-free number: 800-233-0094. 
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Figure 8: Sample video display and corresponding composite video signal. The low por- 
tion of the composite signal (b) turns on the electron beam to illuminate the screen (a). 
Wher the intermediate voltage of the black portion is encountered, the beam is turned 
off. As the composite signal returns to the low white level, the screen is illuminated 


agnum. 
1ST VIDEO 
AMPLIFIER 
COMPOSITE 
VIDEO INPUT 
a. 


VERTICAL 
SWEEP 


2ND VIDEO 
AMPLIFIER 


DEFLECTION 
OILS 


| PICTURE 
TUBE 


a P 


DEFLECTION 


CIRCUITS 


VOLTAGE 


Figure 9: Black diagram of the signal path in a typical monitor, The solid lines represent 
actual video information, while the dashed lines indicate the path of synchronization 


signals. 


chronization signals is to time the ver- 
tical and horizontal oscillator stages 
to the video information fed to the 
picture tube. Figure 7 is a sketch of 
the most widely implemented com- 
posite video signal. 

This signal contains both the 
horizontal and vertical synchroniza- 
tion pulses (called sync pulses) and is 
applied to the sync separator where 
the horizontal and vertical pulses are 
separated, amplified, and sent to their 
respective oscillators to synchronize 
their respective traces. Included in the 


| vertical sync pulses (assuming in- 


terlaced scanning is used) are 
equalization pulses whose function is 
to assure that the second field of lines 
is interlaced with the first. 


Electron-Beam Modulation 

The last link in the chain to create 
an image is to modulate the electron 
beam, turning it on and off to display 
white dots on the dim raster: this 
forms the dot matrices arranged as 
alphanumeric characters. The infor- 


mation contained in the composite 
video signal is actually a series of 
voltage reference levels which are 
amplified in the video amplifier and 
applied to the control grid or cathode 
of the picture tube to turn the electron 
beam on or cut it off. The black field 
in the display is represented by a 
voltage near the black level just under 
the horizontal sync pulse. Figure 7 il- 
lustrates this. The white dots in the 
picture are represented by the white 
level, or minimum voltage. In scan- 
ning the display shown in figure Ba, 
when the beam begins its trace at 
point А, the voltage level is 
minimum, or white as in figure Sb. 
When point B is reached, the voltage 
level jumps to the black reference 
level and cuts off the beam at the pic- 
ture tube. A black screen is evident. 
At point C, the beam is on again, and 
white is presented, 

Production of a display on a video 
terminal is more complex, but the 
beam is modulated in the same way 
to produce numerous dots of white 
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(corresponding to data elements sent 
from the video interface), Alternate 
methods employ black data elements 
on a white field. The frequency 
response of the video amplifier stages 
determines how fast the beam can be 
turned on and off; the faster the 
response, the more data elements can 
be displayed on each line with good 
resolution. 


Home Television Receivers 

The video amolifier section in a 
professional monitor differs greatly 
from that in a television receiver. 
Television receivers can rarely be 
modified to produce dots of a rate 
beyond 5 MHz, while monitors can 
be purchased with from 12 to 100 
MHz response. The converted televi- 
sion receiver must have its tuner, in- 
termediate frequency amplifier and 
sound section switched out when 
employing direct video input, The 
limited frequency response generally 
allows only up to thirty-two 
characters per line, but the low cost 
of such receivers makes them an at- 
tractive choice. 

After injection and amplification of 
the composite video signal in a televi- 


sion receiver used for video display, 
the video is separated from the syn- 
chronization pulses, and the latter are 
sent to the synchronization section. 
The separated video information is 
then amplified by the video amplifier, 
coupled to the picture tube, and used 
to modulate the electron beam. In 
systems using separate video and syn- 
chronization inputs, the vertical and 
horizontal pulses are not processed in 
a synchronization separator, but are 
fed directly to their respective 
oscillators. The separate video is 
directly coupled to the video output 
stage. 


Troubleshooting 

When all the circuits described 
above are working in perfect unison 
and are synchronized by the com- 
posite video signal, a stable display 
will be produced. A malfunction at 
any stage in the monitor creates a 
problem peculiar to that particular 
section, So, what do you do when the 
monitor fails? 

The first step is to obtain a good, 
accurate schematic of the circuitry 


(preferably before any problems oc- 


cur) The manufacturer should sup- 
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ply this. Locating problems can be 
somewhat simplified by considering a 
monitor as consisting of the sections 
shown in the block diagram of figure 
9, Using this diagram, we can observe 
the signal flow lines to generally 
predict the section where the problem 
may lie, Some symptoms and their 
solutions will prove helpful. 


€ No Video or Raster: Assuming that 
the power supply is functioning, 
the absence of raster could mean 
that the electron beam is not being 
deflected across the picture tube 
screen. Perhaps no beam is pre- 
sent, so the logical checkpoint is 
the high-voltage section to see if 
the beam accelerating potential is 
present. Use of a high-voltage 
probe is necessary here. 
lf the high voltage is present at 
the anode of the picture tube, it is 
best to measure voltages at the 
control grid and cathode of the pic- 
ture tube, assuming that a visual 
check revealed that the heater was 
lit. Having cleared the picture tube 
and proving that a beam can be 
formed, proceed to check the 
horizontal-sweep section where 
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detallada. {бе habla español!) 


IND. MICRG 
ORIDATA 
SOROC 
SUPERBRAIN 
TELEVIDEO 
TEXASINSTR. 


A.D. D.S. 
ANADEX 
APPLE 
CENTRONICS 
CROMEMCO 
HAZEL ГІМЕ 


Ды) 


MicRO.CoMPüurER BROKERS 
WI*TERPNA TIONAL 


68]! 8-P. North 2! st Avenue 
Phoenix, Arizona 859015 JIS A. 


Telephone; (S02) 242-9961 
Telex: (0) 668382 


voltages originate which directly 
or indirectly affect both horizontal 
and vertical deflections of the 
beam, The final step would be a 
check of the deflection system 
itself. 

€ Mo Video — Raster Present: A 
raster always indicates that ver- 
tical and horizontal sweep, deflec- 
tion, high-voltage and low-voltage 
sections are working, Assuming a 
video signal is present, we should 
investigate all portions of the 
monitors video amplifier section, 
also the picture-tube-control-grid 
and cathode circuits. 

Ф Raster and Video Present — Ver- 
tical Rolling: Assuming the vertical 
hold control does not stop the ver- 
tical roll, this indicates that the 
vertical oscillator is not in step 
with the video interface signal. The 
obvious starting point is the ver- 
tical sweep section, particularly 
the vertical oscillator. 

€ Raster and Video Present — 
Horizontal Lines: This problem is 
very similar to the above vertical 
problem, except that horizontal 
lines are the problem. Again, this 
indicates that the horizontal 
oscillator is out of step with the 
video interface circuitry. In- 
vestigate the horizontal oscillator 
to correct this problem. 

Ф Raster, Video Present — Display 
Rolling and Drifting Sideways: 
This is both a vertical and horizon- 
tal problem. Obviously the circuit 
feeding both horizontal and ver- 
tical oscillators is at fault, and this 
would be the synchronization 
separator or amplifier. When 
symptoms or tests indicate one sec- 
tion as the probable point of trou- 
ble, proceed to check voltages for 
direct-current biasing and use an 
oscilloscope to investigate 
waveforms. 


Troubleshooting is a logical, step- 
by-step procedure. In repairing your 
monitor, the screen is the best visual 
aid you have, and should be utilized 
to the utmost in preliminary 
generalizations as to the problem cir- 
cuit. And troubleshooting a video 
monitor yourself, whether or not it's 
homebrew, can give you the satisfac- 
tion of knowing your hardware a lit- 
tle bit more. Ш 
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You can buy wholesale 
without being a corporate giant. The 
Purchasing Agent provides а per- 
sonalized commercial buying service 
for companies and individuals. 

The Purchasing Agent will get you 
the lowest wholesale price by: 

* Aggressively bidding wholesalers 

against each other on your order, 

» Consolidating orders for volume 

discounts, and 

* Using professional buyers’ thar- 

ough knowledge of the computer 
market. 

The Purchasing Agent will get you 
the quickest deliveries direct from 
wholesalers’ inventories, 

Here are examples of items clients 
have purchased recently through The 
Purchasing Agent and the prices paid. 
[Prices shown include the buying fee.} 


COMPUTERS 
Alpha Micro 10 MEG 
Altos 64K, 1 MEG 
Commodore CBM 32k 
Dynabyte 0В 8/1 64K 
EXIDY АЯҚ Sorcerer 
HP-85 


$11,203 
3,370 
1,344 
2,480 
1,118 
2,970 
2,332 
2,800 
859 
1,960 
2,214 


Super Brain БАҚ 

TI 89/4 

Zenith Z-BO 16K 

Zenith 2-99 48k 
PRINTERS 

Anadex 9500 

Base 2 

Centronics 737 

Diablo 630 

Diablo 1640 RO 

Intergal Data Paper Tiger 

МЕС 5510 Wr Tractors 

Time Sprint 5 В/О 

TI 810 Basic 


VIDEO DISPLAY 
Hazeltine 1500 
Lear Siegler ADM3A + 
Televideo 3120€ 
Televideo 920C 
Zenith 2-19 


$1,204 
493 
749 
2,139 
2,522 
852 
2,520 
2,445 
1,480 


5054 
812 
ӨНЕ 
754 
79Ẹ 


SOFTWARE 
Ward Star 5278 
Magic Wond 220 


Over 200 computers, CRT's and 


printers plus software, 


At! products sre neve ang carry lul vil îê 
trees waranty agas! or gine! defects, MWWhrne- 
sig prices ace subject ro change wirhovr nonga The 
Pyrchasrmg Agen! has a munna fee of $75.00 


THE 
PUHCHASING 
AGENT 


18 Daisy Lane 
Orinda, CA 94563 


(415) 376-9020 


FIRST CLASS 
Interfacing 


CompuPro's feature-packed 5-100 110 boards conform to the IEEE 696/5-100 standard to 
provide reliable, cost-effective interfacing between your computer and its associated 
peripherals (such as terminals and printers). 


Interfacer | is a dual channel, full RS-232 serial board, Hardware UARTs perform all 
basic /O operations, thus freeing the CPU from the need to perform these routines; this 
increases speed and reliability. 


Interíacer ШІ incorporates one channel of serial ©) (identical to an Interfacer | serial 
port), three full duplex parallel ports for handling HO data, and a separate full duplex 
parallel port for status and interrupt control to give unparalleled interfacing flexibility. 


Interfacer | 


a Dual RS-232 ports with full handshake 
* Independently selectable Baud rates for each port, up to 19.2 KBaud — simulta- 
neously drives slow and fast devices (such as teletype/terminal combinations) 
«НА line drivers and receivers 
а Conversion to TTL, current loop (20 mA), and &5-232 levels for intertacing 
ta almost any kind of serial device 
* On-board crystal timebase for freedom from system clack variations 
* Software programmable UART parameters, interrupt enables, and hand 
shaking lines (handshaking lines are full R5S-232 — not just a three wire system) 
* Operates with 2 or 4 MHz systems 
в Provision for optically isolated current loop for each channel 
« Dip switch selectable port addresses 
а Provision for custom frequency compensation on both receive and transmit sides (accomodates 
varying speed/noise situations or unusual cable lengths] 
+ Compatible with interrupt-driven 1/0 systems 


= ба. PARALLEL CHANNELS | 


* Latched input and output data with 24 mA drive current 
* Each full duplex port has strobe, attention, and enable bits (each with 
selectable polarity]; an input interrupt; and 16 data lines, giving a three 
port total of 48 true data lines 
= Interrupts for each input port 
= Separate 25 pin connectors with power for each channel 
* Separate status port for interrupt mask and port status 
e Мо mode selection/initialization required 
* Handles Centronics type interface, daisy type printers, and interfaces to 
AID converters 
SERIAL CHANNEL 


в R5-232 port includes all features of an Interlacer | serial channel, such as BA line drivers 
and receivers, interlacing to almost any kind of serial device, on-board crystal controlled Baud rate 
generator (up to 19.2 KBaud], full interrupt capability, etc. 
* Works with any software WO drivers developed for the Interfacer | 


Either board costs $199 unkit (sockets, bypass capacitors pre-soldered in place), $249 
assembled, and $324 qualified under the Certified System Component high-reliability program. 


These and other CompuPro products are available at finer computer stores world-wide; 
write us direct if there's no store in your area. 


тықыр Cakformans add сах Allow $% for shipping, excess refunied Ал етш Р odes calli 4 T5) 562-0536, 24 hours Please include sree: address for UPS deivery 


ompuPro" гот (8023200 


Bidg. 725, Oakland Airport, CA 94614 
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Pleat note: Several of oor vnkits haye 
bauen Srey кйин іп pete = ieee, qe mit Caden (ағ dits 
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rrupy Ee тїштє] to Биги ap an nel duas O sari probe, as HC undae marl alî 
ty. 16 û assumed Chad mos? тї utens wel hace sollic pet тышт and 
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available ісы à Пан severe Change 


CompuTro products ane alsa available astembled. of quallied under owr 
higherekabilny Cetvhed Sytem Component (CSC) program [AE hour burn-in, | 
Lene Leste, mone] 


FULLY STATIC MEMORY 


Gur memores feature fully static design ta eliminate dynamic tim: 
ing problems, IEEE spec compatibility, 4/5 MHz operation, low power, 
expensive bypasung, and careful thermal design. CSC memories will 
run with 10 MHz CPU clock, speeds on the 5-100 bus (while drawing 
half the current ql non CSC boards) го give high speed, ultra low 
power operalign 

li you're looking lor specs — if you're looking for pertormance — if 
youre looking for exceptional value, then look no further than the 
RAM senes from CompuPro. 


5- КЮ RAM ХХ [with bani smer and ЕЕЕ compatible extended аар) 


utk anim Сас 

TOK КАМ ХХАВБ.................... $319 5399 5479 
24K RAM ХХ-24........... eas. S439 $539 $629 
32K RAM Х-32..................... $559 $699 $799 
OTHER 5-100 MEMORY 
BK RAM ЛА...................... .$159 5169 $239 
TOK БЧ (Ир $279 5349 $429 

Песіндек ELE compete pitended address | 
SBC/BLC MEMORY 
ЖЕ КАЙЫШ,,..:Ҙ.--.-:4::.:-...... г/а n/a $1050 | 


COMPUPRO 5-100 MOTHERBOARDS: 
DESIGNED FOR THE FUTURE, 
AVAILABLE NOW 


Specilicaly deupred to handle the new generation of 5 to 10 MH? 
CPUs coming on ane jas well as present day 2 and 4 MHz systems), 
these advanced motherboards Feature Faraday shielding between all 
hus signal tines to minimize crosstalk, active termination that splits 
the terrmunation load between each end of every bus line, and 
mechanical compatibility with Godbout, Vector, Imsai, TEE and 
similar enclosures, Available in "unkit^ form (edge connectors and 
termination resistors pre-soldeved іп place lor easy assembly}, or fully 
assembled and ready to go. 


"CK-024 20 shot motherboard with edge connectors — 

unkit $174,  assm $214 
*CK-025 12 slot motherboard with edge connectors — 

unkit $129, assm $169 


*CK.026 6 slot motherboard with edge connectors — 
unkit $89, assm $129 


PASCAL/M + MEMORY SPECIAL 


PASCAL z easy lo learn, easy to apply — can give а microcomputer 
wilh CAM mere power than many minis, Ve supply a totaly stan 
dard Wirth PASCAL'M B8" diskette by Sorcim, with manual and 
Мыш dalinitive book on PASCAL, for 8150 with the purchase of any 
memory board. Specify 2-30 of ABOADAS version. PASCAL 
available separately Гат 5175. “OPN а шабета of Сака Peraih 


OTHER 5-100 BUS PRODUCTS 


Active Terminator Board. . . $34.50 kit 
Memory Manager Board... . „+559 unkit, $85 assm, 
im $100 CSC 

TEE TETTE 59 lal 
Mulen RelsyOpto вако Control Board..5129 kit, $179 азыт 
wee ш es wal" 
" y T e quU Stay tuned! 
yom Ж 


VISIT FINER COMPUTER STORES WORLD-WIDE FOR MORE INFORMATION ON THESE 
OUTSTANDING PRODUCTS, OR WRITE US DIRECT iF THERES NO STORE IN YOUR AREA 


` Bldg. 725, Oakland Alport, CA 94614 
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interrupt-driven systems, selectable automatic wait state insertion, 
provision Tor adding up to Bk of on-board EPROM, IEEE compatible 


dard В bit 5-100 bus, and an 8085 for compatibility with CP/M and 
ВОВО software. Accesses up to 16 megabytes ol memory, meets all 
IEEE $100 bus speclicabions (timing specs avatable on request), runs 


GRAPHICS BOARD 


Includes BK al EE-compaldale static RAM: ІШІ duplex bidirectional 


graphics or stripped-down color boards; specily the CompuPro 
5pecirum, 


ZBOAs; supplied with 4 MHz CPL. $225 unkit, $295 assm, $395 CSC. 
8086 BASIC and Sarcim PASCALIM, runs at 5 MHz for speed as well 
5425 assm, (both operate ar 5 Mer), $525 СӨС [with 5 MHz 8085, 6 
graphics generator that can display all 64 ASCH characters. 10 modes 
preter (normally $35) 15 yours for $25 with any Spectrum board pur 
manual, bul does not include EEPROMs, 

$289 desktop, $329 rack mount 
cover for desktop version). Pre-drilled base accepts our high: 
quantity — first come, first served. 


Superior design in а true IEEE: compatible board NS Speci | 
CPU 8085/88: 
Xa 
аз power, and © buill to the same stringent standards that have 
МІН: 8088) 
af operation, from alphanumeric/semi-graphics іп B colors to ultra 
chase 
This handsome enclosure does justice to the finest computer 
performance 5-100 motherboards or types by Vector, California 
$ 
Lowest price ever an one ol aur most popular items. Expands 
iiy, Heath HAS, newer PETS, etc. Low power, high speed (4 MHz) 
$1 hander ыд Mastercard? orders (525 mun) ca^ [475] 962-0698, 24 hrs. Please 
| 
| 
i Tee eT шн 


power on jump/clear, orc board fully maskable interrupts for 
16/24 bit extended addressing, and much more, Works with 6 MHz 
CPU BOBS/BB uses ап 8068 CPL for true 16 bit power with a stan- 
085 and 8086 code in your existing mainirame as well as Microsoft 
parallel VO port for keyboard, joystick, etc. interface; and 6847 -based 
assm, $449 CSC, You don't have to settle lor black and white 
Want graphics soltware? Sublogic's 20 Universal Graphics Inter- 
jump start bude righr inte the board. Includes all support chips and 
ine fitter, and black anodized front panel (with textured verl painted 
toys, games, etc. 10/$2,95 
able with onder} 


8006000 


available on request) gives the power for luture expansion às well às 
established our leadership in 5:100 bus components, $295 unkit, 
CPU 8085 (single processor version of above) $235 итки, $325 
dense 256 x 192 ІШІ graphics. 75 Ohm R5-170 Ine output and video 
2708 5-100 EPROM BOARD  ss5 unkit 
system. Includes dual AC outlets and tuseholder on rear, heavy-duty 
Digital, and athers. Rack mount version includes slides for easy pull- 
memory in TRS-80* =| and -Il, as well as machines made by Apple, Ex- 
And $3 for 2 бр shunts plus TEAM conversion instructions. Limited 
DC fractional horsepower motor runs on about 1 to SV, Not a ser 
FREE CATALOGUE: find out more about our product hne, For 15t 
TERMS: Cal тез acd tas Alg bh Loa scing exces relented ігі under $15 add 
ишт sireer ads Dor LPS delivesy Sale prices good though cover month of 
ELECTRONICS 
ТЕН ae ee Die Er TT 


system flexibility, Includes all standard 2-B0A features along with 
азыт, $425 CSC 
output for use with FCC approved modulators. $339 unkit, $199 

4 independently addressable 4K blocks, with сарамас selectable 
out from rack for maintenance or board changing 
vo motor by any means, but good for experimenting with robots, 
class delwery, add 41 cents in stamps: loren orders add 52 (refund 
таранған, other prices subject o change wel Мен eee 
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Digital Storage of Images 


The availability of inexpensive 
computer memory has brought high- 
resolution gray-scale and color 
graphics within the reach of the home 
computer experimenter, Over the last 
decade the ability to capture video 
signals in digital form, manipulate the 
stored data, and display it has moved 
from military and research engineers 
to undergraduates and interested 
hobbyists. 


Quantization 

Before examining methods of cap- 
turing video signals, let's look at im- 
age quantization, which is the process 
of converting an image into one or 
more arrays of numbers. The value of 
each array element represents the 
measure of light present in the area of 
a corresponding point in the original 
image. These array or picture 
elements are called pixels. 

A typical gray-scale image might 
be quantized into a two-dimensional 
array of values that range from 0 to 
15, representing intensity values from 
black to white, If the array were 256 
by 256 elements or 64 K pixels, each 
with a 4-bit value, the array would 
occupy 32 K 8-bit bytes of memory. 


Scanning 

To perform the quantization, the 
image is scanned by a transducer 
capable of converting light into an 
electronic signal. This signal is 
sampled periodically, and each sam- 
ple is converted into a numeric value. 
Transducer sensitivity, scanning rate, 
and sampling rate all affect the quali- 
ty and form of the digital image. 

There are basically four methods of 
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scanning images. The first requires 
the movement of the transducer with 
respect to the image or scene. This is 
typically done by drum scanners 
where an image is spun under a light 
source and photodiode, (See figure 
1.) 


No matter how much ef- 

fort is spent on improving 
the system, the results are 
only as good as the input. 


The second method deflects either a 
light beam or sensor optics in two 
dimensions to scan the image. This 
method is often used in a device 
called a flying-spot scanner; such 
devices were used during the first 
decades of television for transferring 
movies to video form for broadcast. 

The third method is the use of a 
television camera. In a television tube 
(ie: a vidicon) the image is focused on 
a target that is scanned with an elec- 
tron beam. (See figure 2.) It can be 
thought of as a CRT (cathode-ray 
tube) working in reverse. 

The fourth method, which is still 
rather expensive, is the photodiode- 
array camera. It uses an integrated 
circuit which contains an array of 
photodiodes and circuitry to help 
scan the array. Advantages of this 
camera over vidicons are the stability 
of its geometry (as vidicons require 
electron-beam deflection which is 
never completely repeatable and ac- 
curate) and the inherent immunity to 


shock (as vidicons are vacuum tubes 
and thus sensitive to abuse). 


Video Costs 

As with anything electronic, there 
are uncontrollable costs of precious 
metals and precision parts, and con- 
trollable costs of design and 
assembly. Hardware hobbyists with 
good supplies of parts can usually 
find clever ways of cutting costs. 
Most of us, though, have limited 
resources and must buy kits or search 
for bargains on assembled equip- 
ment. Video cameras sometimes 
show up at flea markets in various 
states of repair and can provide you 
with a good video signal at very low 
cost. Home-video enthusiasts and 
closed-circuit security systems have 
also provided a marketplace for inex- 
pensive cameras. 

Cameras with sufficient quality for 
use with digital image-capture 
systems can be quite expensive. The 
increased costs usually provide more 
geometric linearity and a more 
uniform imaging-target surface, 
Black-and-white cameras range in 
price from about $200 to $10,000. At 
the lower end of the price scale you 
can expect about 5% error in the 
linearity of the vertical and horizon- 
tal scanning. Usually these errors are 
not noticeable, Geometric linearity is 
only important when the image- 
capture system is used For a precise 
geometric task, such as measurement 
of object size. 

Target nonuniformity is a source of 
concern. Inexpensive cameras may 
have differences in video level (for 
uniform illumination) across the im- 
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QUALITY 


The attractive, durable 88G casework 15 
formed from impact-resistant, flame- 
retardant Styron. Microprocessor con- 
trolled stepper motors provide precision 
control over print head and paper 
positioning, Computer quality tractors 
position paper for readabilitv and are 
Fully adjustable to accommodate varying 
paper widths. 


MICROPROCESSOR 
CONTROLLED INTERFACE 


The microprocessor array provides the 
intelligence for a dual $5232 serial 


and a Centronics” type parallel interface. 


Both inputs are fully buffered to allow 
the 88G to receive data and print 
simultaneously. A 1K character buffer is 
standard with a 2K buffer available as 
an option. 


The short line thruput of the 88G has 
been increased by incorporation of a 
Quick Cancel Feature that fully utilizes 
the bidirectional ‘unidirectional printing 
capabilities. Built-in diagnostic and 
self-test capabilities allow the user to 
easily pinpoint system problems and 

а Peuwr On confidence 


test verifies ROT 
operational status of as 
the printer each 
time power is applied. 
a 


ы ай 


new in 
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VERSATILITY 


The 88G prints a full upper and lower 
case 96 character ASCII set with a crisp, 
ciear 7x7 matrix in 80, 96, or 132 column 
Formats. For text processing and 
correspondence applications, an 11x7, 
80 column serif style matrix can be 
selected by switch or software command. 
The dual tractor/pressure-feed paper 
drive system allows the user to choose 
either pin-feed, roll, or single sheet 
papers up to 9.5 inches wide. 


Complete Forms control allows the 

BG to be quickly configured for printing 
single or multiple-ply invoices, purchase 
orders, checks, or any type of preprinted 
Form. Optional paper roll holders and 
single sheet feeders can be quickly 
attached, 


The wide use range of the 88G makes 
it the perfect companion for business 
systems, data processing, RO teleprinter 
and terminal printer applications. 


GRAPHICS 


А high-resolution, dot-addressable 
graphics option can be added for appli- 
cations requiring plotting, printing of 
screen graphics, drawings, illustrations, 
etc. Single dot print resolution greatly 
extends the usefulness of the graphics 
capability. Selection of one of the 
four horizontal dot densities available 
customizes the graphic printout, and 
alphanumerics can easily be included 
For titling of graphs and illustrations 
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LONG LIFE 
RIBBON CARTRIDGE 


Ribbon difficulties are minimized 
through use of a continuous loop cart- 
ridge with a five million character life. 
It is easily changed without opening 
the case, and without any complicated 
or messy threading operations. 


PRICE 


Every detail is directed toward providing 
à heavy-duty, commercial quality 
printer far only 5749.00, No other printer 
on the market today can provide its 
quality, features and performance at 

a comparable price. The 886G 15 an 
obvious industry leader. 


Micro Peripherals, Inc. 
2099 West 2200 South 

Salt Lake City, Utah 84119 
Phone (801) 973-6052 
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Figure 1: A drum scanner produces high-quality results by moving the photograph 
relative to the sensor. Its drawbacks are that it requires precision mechanical construc- 


tion, works very slowly, and the signal it produces is not video-compatible. 


VERTICAL 
DEFLECTION COILS 


GUM 


LENSES 


HORIZONTAL DEFLECTION 
COILS 


SIGNAL 


Figure 2: A vidicon tube. This most popular method of converting an image into an 
electronic signal uses a photo-sensitive imaging target whichis scanned by an electron 
beam. The resulting signal is the scanned image in the form of a changing voltage. 
Disadvantages of the vidicon are tts unstable geometry (since electron-beam deflection 
is never completely repeatable and accurate) and its low resistance to shock (since 


vidicons are vacuum tubes), 
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age as much as 20%. This error (also 
called shading) is still present in more 
expensive cameras where it's typically 
reduced to 10% ar less. Fortunatelv, 
the shading effect changes slowly 
across the image target. Actual 
defects in the target are often found in 
inexpensive cameras, leading to black 
or white spots in the image. 

It is possible to make some correc- 
tion for the effects of shading and 
defects after the image is quantized, 
To do so, you first quantize an image 
of a solid-gray surface, The deviation 
of each point's value from the average 
value indicates the amount of correc- 
tion that is necessary. By storing this 
image (or an image of corresponding 
correction values) the recorded target 
sensitivity can be used to improve the 
quality of another image quantized 
from the same television camera, 

А television camera is to an image- 
capture system as an antenna is to a 
television set. No matter how much 
effort is spent on improving the 
system, the resuits are only as good as 
the input. Although the system can be 
made to compensate for some of the 
deviations in the camera, improve- 
ment of the video source is usually 
the choice for further investment once 
an image-capture system is in place. 

A video image is normally 
generated in a 4:3 aspect ratio. This 
means that a properly operating 
camera produces it in a format that 
must be presented on a screen with 
three units of height and four units of 
width. Typical television sets are ad- 
justed to approximately this ratio. If 
the video signal is quantized into a 
square array of square pixels, only a 
portion of each line should be quan- 
tized. (See figure 5.) Because there are 
approximately 512 lines of useful 
video image in a frame (approximate- 
ly 256 lines in a field), it is often con- 
venient to work with 512 or 256 
squared resolutions. Some manufac- 
turers of quantizers offer nearly 
square pixels by quantizing during 
3/4 of the horizontal period, while 
others offer square pixels by digitiz- 
ing the entire image at 640 by 512, 
320 by 256, or other resolutions. Still 
others offer rectangular pixels. To 
achieve square pixels, the sampling 
rates must be increased by a factor of 
1.33, If the entire image is to be quan- 
tized with square pixels, the memory 
requirements must also be increased 
by a factor of 1.33. 


If you want a choice 

in print wheels, 
theres only one choice 
in printers. 


" 
3 


The Diablo 630. 

It's the only printer that lets you use either metal or plastic print wheels. So you can 
choose the print wheel that’s just right for the Job. 

The 630 works as well with a 96-character plastic daisy print wheel as it does with an 
88-,92-, or 96-character metal daisy print wheel. In over 100 different type styles. 

Every 630 has fewer moving parts than competitive | 


printers, which makes it more reliable. And it offers unsurpassed print 4 55 

quality. Com pu with Diablo supplies. And bi-directional - € : : gí 

printing capability. UN _ 
The 630 is the only printer in the world that uses both metal „gs, + 


and plastic wheels. 
So if you want to change your print wheels, you'll just have 


to change your printer. 
To a Diablo 630 printer. 


Diablo Systems 
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Order these 
heavy duty industrial 


ШЕНІ boards – безі overall specs in 

industry, finest components and 
workmans ip, IEEE standard for 
8-100 bus. 


Guaranteed to operate with Cromemco, 
North Star and most other S- 100 systems. 
All manuals include applications programs 
in BASIC. DIP switch selectable port base 
address. 


A/D MODULE 


Dependable үр analog-to-digital 
conversion. 12-bit precision. 32 single- 
ended input channels, or 16 true differen- 
tial inputs. High-speed sample and hold 
amplifier. 25 psec conversion time. Preci- 
sion analog multiplexer. Vectored inter- 
rupt capability. Optional instrumentation 
amplifier with gain from 1 to 1,000. 
AIM-12, standard input module w with 
instrumentation amplifier ........$725 


AIM-12B, input module only ...... $635 
ДІМ-11В, 11-bit precision module . $575 
D/A MODULE 


Four independent channels for digital-to- 
analog conversion. 12-bit precision over 
full 0° to 70°C range. Jumper selectable 
outputs. Binary or 2's complement digital 
inputs, Flexible bit-mapping jumpers allow 
compatibility with any existing 1/0 mapped 
software (either 12- or 8-bit), Super 
ТЕ] rogramming. 
AOM-12, output module ......... $495 


REAL TIME CLOCK 


Features new OKI CMOS clock chip for 
day, date, hours, minutes, and seconds. 
s or 24 hour time format. On-board bat- 
{ backup. Full year operation without 

ы егу replacement. Read or write time 
direct As from 1/0 port. Vectored interrupt 
ia) i 
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ALSO AVAILAB LE: Industrial control out- 
M current module, 4-20 mA — 5395. 
onvolatile CMOS memory, 250 nsec, 4К 
ү with battery backup — $395. 
8K CMOS memory — $590. 16K CMOS 
memory — $990. Thermocouple compen- 
sation module — $350. 


California; add 6% tax. — 
Money back guarantee. 10-day trial. 
OEM and dealer inquiries invited. 


system reliability/system integrity 


DUAL SYSTEMS CONT i 3 


1825 Eastshore H Dent 5 
Berkeley, CA 34710 (4 5) 540-3854 
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HORIZONTAL RETRACE INTERVAL— „а 


| Figure 3: Video lines are interlaced in a 2:1 ratio to reduce image flicker. Each frame of a 


video image (1/30 second) is made up of two fields. During the first 1/60 second the 


| even-numbered lines are scanned, followed by the odd-numbered lines during the sec- 


ond 1/60 second. The luminance signal (black-and-white intensity) is indicated by the 
heavy lines, The narrow lines indicate intervals during which the electron beam is off in 
order for the deflection circuits to prepare for the next luminance signal, 
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Figure 4: Each line of a video signal is composed af a horizontal active-line period (53.3 
as), which contains the luminance information, and a sync period (10.2 gs], which con- 


Noise and Averaging 

Video signals, like all signals, con- 
tain noise. It arises from several 
sources, primarily the circuits which 
amplify the sensor output. Very high 
quality video sources can have signal- 
to-noise ratios exceeding 45 dB. This 
is approximately equivalent to a noise 
of + the least-significant bit in 
a 7-bit quantization, However, many 
inexpensive home cameras, 
videotape, and off-the-air sources 
often exhibit signal-to-noise ratios 
worse than 25 dB or about + the 
least-significant bit in a 4-bit quan- 
tization. Why is it that such noisy 
video is still quite acceptable to a 
viewer? The noise is random; it 
changes every 1/30 second; and the 
eye averages out the noise. If you 
carefully view still video frames, such 
as on television sports events, the 
noise becomes apparent. 

Toimprove the noise figure and the 
quality of the captured image, a 
number of frames can be pointwise 
averaged. Several frames are used to 
accomplish this: the first frame is 


| tains reference levels and the horizontal sync period. 


digitized and stored; the second and 
successive frames are digitized; and 
each value is added to the 
corresponding stored value. The 
resulting array of numbers is divided 
by the number of frames used, Thus, 
the value for each point becomes the 
average of digitized values for that 
point across all the frames used, effec- 
tively cancelling out random noise, 
The improvement can be quite 
dramatic in situations where con- 
siderable noise is present. One can ex- 
pect to achieve about 6.3 X log, N dB 
improvement for N frames up to a 
practical limit of about 45 dB. This 
maximum figure depends on the 
signal source, and the improvement 
depends on the randomness of the 
noise. 


Sampling 

The process of quantization con- 
sists of a sampling and a digitization 
phase. The sampling phase deter- 
mines exactly when the signal value is 
to be frozen in time so the instan- 
taneous value can be converted into a 


CHRISLIN YEARS AHEAD IN 
MEMORY DESIGN 


d 


MU EU | 


в * = LI LE - = 
* в Ке а ы ш 


' і т т 
Г [] в à b Lg ma 5a 


= = a ай "ж 
= ж ж ж ғ. 
| B 


hg um mg] 


jc, ү CURE 
А PTUS 


MT Am = 


“Т т FT SFE - 4 а ж 

тей айы йо ъ= 4 - ош 
Poke - o ea 

алли е e" NJ KR" LUI] 

E ж. 4 om we 

т : 4 г m "Do oe 


A 


Ң ie oe = 2 F ' : 
МЫН ы з a Ұй 


- | — wakes 

hmi miim 
WE'VE DOME IT AGAIN — State of the Art Multibus® Memory Design, First to offer up to 512K on one board, and CHRISLIN again brings pricing 
sanity to the memary market. Why pay over $2000 for our competitor's БАК x 8 memory board when we will give you the СІ-8086 128K x Smemory 
for just. 51500 or better yet, the СІ-8086 512K x 8 memory module for $4700. 


Up to 512K bytes in a single aption sint. Available in 64K, ЗЕК 128K, 2566, or 512K configurations, On board parity generator checker, forboth 8 bit 
or 16 bit systems. Off shelf deliveries. 
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СІ-6800-2 — 16KB із 64K8. Plugs directly into 
Motorola's EXÜRciser Î or ll. Hidden refresh up to 1,5 
Mhz. Cycle stealing at 2 Mhz. Addressable in 4K 


С1-5100 — 16К8 to 64KB. Transparent hidden 
refresh. Na wail states at 4 Mhz. Compatible with 
Alpha Micro and ali Major 8080, 8085 and ZBU 


increments with respect to МХА or VUA. On board 
parity. БАҚ x 9 $995.00. 


Based 5100 Systems. Expandable to 512K bytes 
thru Bank Selections. БАК x 8 $750.00. 
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Cl-8080 — 16KB to БАКВ on a single board. Plugs 
directly into MOS 800 and SBE 80/10. Addressable 
in 4K increments up to 64K. 16KB $390.00. БАКВ 
$750.00. 
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Ci-1103 — 16KB to 256KB on a single dual height 
board. Plugs directly into 51 11/2. H11 ar LSI 
11/23, Addressable in 2K word increments up 10 
256K8. BK x 16 $390.00. 32K x 16 $750.00. 128K 
x 18 $2680.00. 


СІ-6900 — ІБКЕ to B4KB on a single board, On 
Һаага hidden refresh. Plugs directly inta EXORciser | 
and compatible with Rockwell's System 65. 
Addressible in АҚ increments up to 64K. 16K x 8 
$390.00. БАК x 8 3750.00. 


Tested and burned in. Full year warranty. 


DONT ASK WHY WE CHARGE SO LITTLE, ASK WHY THEY CHARGE SO MUCH. 


ә 1 24 . » 
Chrislin Industries, Inc. 
Computer Products Division 
31352 Via Colinas * Westlake Village, СА 91362 «213-991-2254 


Mulnbuz ı1 è iradarmark ат блі Carp 


Lol U EE а Irpdpmprk ed Digis Ертас Corp ЁШ г ig a Eradamae of Motorcts 


Circla 141 on Inquiry card. IY TE November 1980 


#25 


number (ie: digitized). The sampling 
function is accomplished by 
periodically pulsing a sample circuit. 
The value of the video signal is then 
used to charge a capacitor that holds 
that value during the time needed by 
the digitizer until the next sample 
pulse, A sample-and-hold circuit pro- 
vides the necessary components in 
hybrid or monolithic form, (See 
figure б.) 

The choice of sampling rate deter- 
mines the spatial resolution with 
which the video signal is quantized. 
The sampling theorem tells us that a 
sample frequency must be chosen that 
is at least twice the value of the 
highest frequency component in the 
signal that we wish to record. Thus if 
we choose to sample at 10 MHz, or 
once every 100 ns, we will be able to 
record components of the video 
signal which are changing at rates up 
to 5 MHz, Sampling at this rate 
guarantees adequate data for all nor- 
mal black-and-white video sources, 
since they contain very little energy 
beyond 4 MHz. 

Examination of the sampling pro- 
cess shows that if there are frequency 
components in the signal above half 
of the sampling rate, false informa- 


tion (called aliasing) results. (See 
figure 7.) The aliasing component is 
effectively a beat frequency between 
the sampling frequency and the signal 
components above half the sampling 
frequency. In the case of standard 
video, the luminance signal is already 
filtered to roll-off in amplitude above 
4 MHz. However, the chrominance 
sighal in color video occupies the 
range from about 3 MHz to 4.5 MHz. 

Therefore, you must either filter 
the signal to remove frequencies 
above about 3 MHz, derive a pure 
luminance signal from a properly 
designed video demodulator, or use a 
strictly luminance source, such as a 
black-and-white television camera. 
When digitizing at lower resolu- 
tions (and sampling at lower rates), 
the signal must be filtered accord- 
ingly. 

The quality of a quantized video 
signal depends on accurate timing, If 
every element of the digital image is 
to be precisely aligned with the cor- 
responding element in the video lines 
above and below it, the digitizer 
clock must be precisely synchronized 
with the television horizontal-sync 
signal. Also, the digitizer clock must 
not drift during the time between 


PUT TIME AND 
BSR CONTROL IN 
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OUR APPLE Il 


THUNDERCLOCK PLUS 


AN INTERFACE FOR THE BSR Х-ІП 

*Contral AC guilets with your BSA 
Command Console and APPLE 11 

* All 272 BSR commands а! your pra 
grams lingerrips 

* Up to 128 separate dim/bright levels 

*THUNDERWARE'S Scheduler solt- 
ware will control AG outlets in the 
background, wile you rum алп 
program in the foreground 


BOTH FEATURES ON GNE CARD 


A REAL-TIME CLOCK/CALENDAR 


e Provides month, date, day nf week, 
hour, minute, aad second 

* oftware selectable time formats 24 
hour ar AM/PM ASCH) string, or as 
numeri values 

= Provides interrupts which can he en 
abled or disabled under software con 
trol 

+ [In hoard battery allows accurate time. 
keeping for up to 2 years even wah 
your APPLE тілей off 


“Пп. board Firmware makes the THUNDERCLOCK PLUS exceptionally шү to woe 
а Head nr se! time, tontrol interrupts, and send BSA commands with simple BASIC 


"INPUT' and ‘PRINT’ statements 
«Completely APPLE Il compatible: INT and 
+ А an affordable ست‎ orice far bath 


THUNDERCLOCK PLUS... 5119,00 
Clock, BSR interlace, and User's manual 
THUNDERWARE SCHEDULER $24.05 
Diskette with Scheduler, examples, demas, 
and Scheduler manual 

PASCAL SOFTWARE... 319,95 
Diskette with PASCAL Unit lor clock and 
БЕН interlace 

TO ORDER TOLL FREE (VISA/MC) CALL: 
800-227—8204 Ext, 307 (Outside California) 
800-632-2131 Ext. 307 (California Only) 


California rendents add 6% sales 


FP BASIC m PASCAL with Unit support 
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DR WRITE FOR INFORMATION: 
THUNDERWARE INCORPORATED 
Р.О. Box 13322, Oakland, СА 9466) 
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Figure 5: The aspect ratio (width; hetght) 
of normal video is 4:3. The aspect ratio of 
each individual pixel is determined by the 
image-sampling rate. 

a: T his 7 by 7 square array of rectangular 
pixels is produced by sampling the same 
number of points per line as there are lines 
in a frame. For example, each line in an 
American-standard television frame (512 
lines) would be scanned as 512 points. 

b: By increasing the sampling rate by 
1.33, square pixels result and a 7 by 7 ar- 
ray results from a square portion of the 
frame. 

c: With the sarne increase in the sampling 
rate as in b, nearly the entire frame can be 
quantized into a 9 by 7 rectangular array 
of square pixels. 


Elegance and power 
in a mathematical 
language. 


by Phelps Gates 


Soltware you can rely on. 


Now, a high-level, scientific programming language thal doesn't cost $200 ог $300 for the home computer. This language 
is perfect for the mathematician, scientist, engineer, or anyone who just wants to learn a new language. The power ol this 
language is in its strong mathematical operations, especially with regard to matrices and vectors, Programs requiring matrix 
multiplication or other matrix problem solving thal would require hours of programming time in BASIC are solved quickly 
and with effort in APL. Nol only is math made easy, but upon gaining proficiency in APL programming various string 
manipulations become child's play. 


To aid in learning APL, lessons are included on the disk, Starting fram the basics, you are brought step by step through the 
various programming techniques involved with APL. These lessons act asa tutor ina “learning by doing" atmosphere which will 
have you “talking APL" in no time. Also available is the book, APL: An Interactlve Approach, which reinforces many сї the 
examples given in the lessons. The book also provides additional insight into APL programming. 

LIMITATIONS 


Due to lhe absence of the special APL character set on the TRS—80, APL-80 uses shifted letters to represent Ihe various APL 
characters. These shifted letters are identified оп the screen by a graphics block before each shifted letter. If you have a modified 
TAS-80 (Electric Pencil Modification), a lower case driver is included to display the shifted letters on the screen. 

In addition lo the keyboard limitations, there are several olher limitations. Lamination, domino, and matrix inverse are nat 
implemented but can be derived with user-defined functions. 

Multiple specifications must be split into two statements unless the lett-handassignmentisto a quad. This also applies to implied 
multiple specifications. 

Reduction and reshape (р) are not permitted for empty arguments; Ihe argument ol add/drop may not be scalar; empty indices 
are not permilted. 

А quad (а) can't be typed in response to a quad (nor can the пате of afunction which itself getsinput fram a quad). Quote-quad 
(т) is permitted, 

Mo more than 32 user functions can be defined in a single workspace and a function may not contain more than 255 lines. 

А comment (c) must occupy a separate line: a comment can't follow a function statement on the same line. 

In [һе tape version, arrays are limiled ta five (5) dimensions 
FEATURES 


APL-BD on disk contains the following features: ) ЗАМЕ and JLOAD workspace on disk; JCOP' other workspaces into current 
ones; Return to DOS for directory or commands withoul losing your workspace; Send output to lineprinter, Five workspaces of 
lessons included; Sequential and random files; 15 digit precision; Monadic and dyadic transposition; Easy editing within 
FUNCTION lines; Latent expression (FUNCTION can “come up running" when loaded): Tracing of function execution; Real-time 
clock; User-control of random link; Workspace is 25587 bytes (in 48K machine); Arrays may have up to 63 dimensions. 


COMMANDS | APL-80 


APL-80 supports the following commands: Absolute value, add, and, assign, branch, catenate, ceiling, chr$/asc, circular, 
combinatorial, comment, compress, deal, decode, divide, drop, encode, equal, expand, exponential, factorial, floor, format, grade 
down, grade up, greater, greater/equal, index generator, indexing, index of, inner product, label, less, less/equal, logarithm, 
maximum, member, minimum, multiply, папа, negate, nor, not, not equal, or, outer product, peek, poke, quad, quate quad, 
random, ravel, reciprocal, reduction, reshape, residue, reverse, rotate, scan, shape, sign, system, sublract, take, transposilion 
SPECIFICATIONS 

Minimum system requirements: 32K disk system (48K recommended) Includes 4PL-80, Five workshapes of lessons. instruction 
manual. 

Price: $39.95 on disk 

Reduced feature: 16K Level H tape version, no lessons. 

Transpositions, format, and inner product not implemented, Reduced domain for some functions. 6 digil accuracy. 
Price: $14.95 on cassette 

APL: An Interactive Approach 

Price. $16.95 ($3.00 shipping charge} 


TO ORDER TOLL-FREE 


1-800-258-1790 
(In NH call 673-5144) 
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SAVE MORE THAN 20% 
NORTH STAR — INTERTUBE — MICROTEK 
ZENITH — RCA-COSMAC — ITHACA 
THINKER TOYS — GODBOUT — SUPERBRAIN 


Tie smartest computers af rhe smartest price 


FACTORY ASSEMBLED & TESTED LIST ONLY 

HORIZUN-1.32K-DOUBLE DEN i895 — $1934 
HORIZON.2-32K-DOUBLE DEN 3035 2188 
HORIZON 2-32K- QUAD DENSITY 3535 2695 
HÜRIZON-2 EAK-QUAD*HARD DISK 3319 7195 


HORIZON MEMORY А55М МК 388 32K 575 


HORIZON MEMORY KIT 18K 359 32K 515 
NORTH STAR HARD DISK 18 Mh 4399 3913 
PASCAL FOR NORTH STAN ON DISK 199 190 
Ратен ш! WORTH STAR BASIC. The Bail, +... 4. ВЕЕ 
2 NORTH STAR SOFTWARE DISKS wiWORIZON......... Ter re FREE 
KSSE 1.22 А POt TERRIFIC PROGRAMS ONLY 10 
HOATHWORD 249 MAILMAN 239 INFDM AR 383 
ACA-COSMAC VP-111 99 RCA COSMAC vP.711 163 
COLOR! RAINBUW 365 САТ:100 1368 SPECTRUM 269 
ITHACA FRONT PAWEL COMPUTER ВАК 3185 2885 
21-6001 CPU CARO 16-b ITHACA 3-100 GMb 1178 
ITHACA MEMORY ЕЛЕК 895 645 
SEATTLE 6066 CPU 16 bit 10 x fester 556 
SEATTLE MEMORY 8/18 BIT 18K AMhz 358 
55М KITS 2-20 CPU 271 VIDEO BAD VAA Mhz 41; 
MEASUREMERT MEMORY ВАКА ЖТ атн: 598 
MEASUREMENT MEMDAY BAK BARK SELECT 788 
ЕСОНПЯАМ XIV HNKIT 18K 249 254 
CENTRAL DATA БЕК НАМ 85 585 
DISCUS/20 А & T + CPIM 1125 875 
THINKER TOYS HARD DISE 26 ME 4995 3995 
DISCUS/2+2 1.2 Mbyte A & T 1549 1285 
TARBELL DISK CONTROLLER 00 495 445 
TARBELL CASETTE INTERFACE КЇТ 20 108 
SUPERERAIN 1925 2385 
SUPERBRAIN GUAD DENSITY 3335 2335 
ZENITH-HEATH 2.88 AGK 1835 2435 
INTERTUBE 11 SMART TERMINAL 89% 125 
ZERITH-HEATH SMART TERMINAL 995 138 
LENITH.-HEATH WH.11 1651 COMPUTER 2835 
CAT NOVATION MODEM 179 189 
МІСЯОТЕК PRINTER 195 675 
ANAOEX PRINTER DP.BDDD 895 BBS 
ANAGEX PRINTER GP-S500+1 1650 1383 
MEC PRINTER Faat Typewriter Quality 2315 2188 
SECRETARY WORD PROÜCESSOR The Sasti 55 71 
TEXTWRITER ill Вори Writiag Program 125 112 
GDFAST NORTH STAR BASIC Speeder Upper 79 n 
POS SUPER 2-80 ASSEMBLER & Mora 99 #9 
SUPER BASIC DEBUGGER $69 COMPILER 135 HDS AQ 
ЁГЕ) MACHINE LANGUAGE TUTOR 25 STATISTICS 180 
ЕГЕН Trarslatas English to BASIC 18 11 
ECDSDFT FULL ACCOUNTING РКО 350 315 
BOXOF DISKETTES 18  INPLASTIC CASE 20 
Which Computers ara BEST? GAOCHURE..,.,.-....--..~.. “FREE 
Month Star Documentation cal andasis wihAz їй 


ORDER 2 ог more COMPUTERS. ...BIGGER DISCOUNTS 
YES WE WILL HEAT OUR COMPETITION'S PRICE! 
FACTORY ASSEMBLED & FACTORY WARRANTY 


` AMERICAN 
SQUARE COMPUTERS 


KIVETT DR • JAMESTOWN NC 27282 
(315)-883-41577 
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Figure 6: An image is quantized in two phases: sampling and digitization. Sampling 
freezes the signal value so that it can be converted into a number (digitized). A sample- 
and-hold circuit such as shown here performs the sampling phase. Because of the low 
output impedance of the first operational amplifier, the capacitor is charged nearly in- 
stantaneously when the switch is operated by the video signal. The high input im- 
pedance of the second operational amplifier holds the capacitor at its full charge during 


the time the digitizer reads the signal. 


[ 
e me 
SAMPLING 
SIGNAL "d PERIGO 


ra 


Figure 7a: A correctly sampled video signal, Each dot indicates an instantanecus value 


read by the digitizer, 


a 
чы. 
aem 


P ds 1 
RESULTING ALIAS 


[neus SIGNAL WITH 


COMPONENTS GREATER 
THAN 1/7 SAMPLING FREQUENCY 


rb) 


Figure 7b: !f high-frequency components are present in the video signal which are above 
one-half the sampling rate, false information (aliasing) results, Aliasing is a beat fre- 
quency between the sampling frequency and those signal components above one-half 
the sampling frequency. A low-pass filter is used to filter the frequency components and 


eliminate aliasing. 


horizontal-sync pulses, It is as much 
the attention to timing as to the high- 
speed technology that makes quality 
digitized video a reality. 


Low-Speed Digitization 

The digitizer, or A/D (analog-to- 
digital) converter, is commonly 
thought of as a device that takes on 
the order of 20 us to 50 де to deter- 
mine an B-bit or 12-bit value. Such 
converters are inexpensive and are 
adequate for sampling slowly chang- 
ing signals, such as an audio signal. 


To digitize a video signal with such a 
converter, you can sample the signal 
no more often than about once per 
scan line, (See figure 8.) During the 
first frame, the first point of each line 
is digitized. During the second frame, 
the second point of each line is digi- 
tized, and so forth, until the entire 
image is digitized. If 512 samples per 
line are needed, 512 frames of video 
would be required to digitize every 
point, Thus, it would take about 17 
seconds to complete the digitization 
of one frame. To do this the camera 


The Empire has expanded! 


New Mainframe opens more 
areas for development 


| п one quantum leap Tarbell has expanded its pop- 
ular Empire (the vertical disk subsystem) into a full 
line. This entire series now encompasses 5 variations. 
Each one contains different components so the 
5-100 system designer, hobbyist, or serious business 
user can arrive at the exact custom stote he wants 


The basic Empire still includes two 
Shugart or Siemens 8" disk drives; 
the compact cabinet with fan 
and power supply; aTarbell floppy 
disk interface; CP/M"; Tarbell 
BASIC; the necessary cables, con- 
nectors and complete documen- 
tation. Naturally, it's fully assem- 
bled and Tarbell tested. 


The new, top of the line Empire 
contains the basic models com- 
ponents with the Tarbell design- 
approved Mainframe. Beside the 
R-slof 5-100 motherboard with an 
active terminated bus, there's a 
cardcage with card guides ond a 
double-density interface. 


Circle 145 on Inquiry card, 


You're the master of your Empire 
You can call the shots in the Empire. Tarbell's made 
sure of that by offering them as сотре subsystem 
packages ... or, as separate units. For example, the 
mainframe may be ordered with 1, 2 or no drives, 
Whichever way you go, however, you always get the 
reliability of Tarbell tested compo- 
nents and leadership-engineering. 


To get control of your own Empire, 
see your quality computer store 
for quick delivery. Or, contact us 
for dealer locations or further in- 
formation. 

CP/M Is о trademark of Digital Research. 


| 950 Dovlen Place - Suite B 
Carson, California, 90744 
(213) 538-4251 / 538-2254 
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| IF 
Qur Elves, Reindeer and Rudolph are 
insufficient in the year 2001? 
T/MAKER'S projections indicate 
interplanetary vehicies will have to be 
built in massive quantities in order to 
| satisfy universal demand. Wow, we have 
to start shipping to Pluto almost 
immediately. 
Т/МАКЕН helps me slay on top of 
everything by giving me a total view on 
my CRT screen, We just input the latest 
census figures along with tov Lype 
requests and it goes lo work really fast. 
T/MAKER can take text and numerical 
dala, integrate the data and print out 
hard copy reports for our work stations 
throughout the universe. 
T/MAKER is à wonderful lool for data 
analysis, It is easy to set up calculations 
lor rows and columns of tabular data, 
automatically perform the 
computations, review the results and 
then modify some of the dala to see the 
impact on the over all results. Several | 
days of manual work can be 
| accomplished in minutes. 
T/MAKER is a full screen editor for word 
processing which handles text up to 255 
characters wide, tt includes features like 
lext formating and justification, text 
buffer for block moves and repeated 
inserts, global search and replace and 
commands for printing your letters, 
reports and document. 
T/MAKER can perform an unlimited 
number of analvsis and reporting tasks 
which integrate numerical and text 
processing. For example: 
» Financial Statements а Balance Sheets 
| = Statistics ә Growth & Projections = 
Profilability Reports * Revenues & 
Expenditures «Portfolio Analysis ePrice 
Lists « Hate Structures « Inventory 
Valuation. ,... and much, much more. 
T/MAKER requires a 48K CP/M system, 
а total of 240K bytes of disk storage, 
CBASIC-2, and a CRT computer | 
terminal with cursor addressing and 
clear screen. 
T/MAKER system is $275.00 complete 
| with documentation and quick- 
| reference card, 
Documentation alone is $25.00. 


LIFEBOAT T 
ASSOCIATES 


16851 Third Ave. NY, NY 10028 


| (212) 860-0300 
International Telex 220501 
T/MAKER is a trademark 
o! P. RHoizen 
CP/M is а Irademark 
of Digital Research 
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NEEDED PER SCAN LINE 


DIGITIZER HAS 83 MICROSECONDS 


THE SAME SAMPLE POSITION 
IS SELECTED FOR EVERT 
SCAM LINE ON FACH FROME 
FFFECTIVELY DIGITIZING 
GNE COLUMN OF THE IMAGE 
DURING EACH FRAME 


Figure 8: By sampling a single point per scan line, the digitization of each pixel can be 
completed within 63 us, and data is produced at a slow enough rate (15.7 k bytes/se- 


cond) for transfer to mass storage. 


DATA READY 


DATA IN| > 


DATA CLOCK ADDRESS 


ЗЕК B-BIT BYTES OF SEMICONDUCTOR MEMORY 


Figure 9: Through the use of a shift register, standard programmable memory can be 
used to transfer a single-bit image at video rates, If a single bit is deposited into the shift 
register every 100 ns, an 8-bit value can be deposited into memory every 800 ns. The 


sume process can be reversed for displaying the image. 


must be stationary on a tripod with 
respect to the object being viewed to 
keep the image stable. Tape players 
with freeze-frame options might seem 


| attractive Far this purpose. However, 


home videotape machines do not pro- 
duce a truly stable image and are not 
usually adequate for this purpose. 
The digitizer has plenty of time to 
produce a digital value, Precision is 
defined by the number of quantiza- 
tion levels, and more can be obtained 
for a small additional cost. Unfor- 
tunately, the sample circuitry must 


| sample a very precise portion of the 


video signal, and its accuracy 
becomes more important if greater 
quantization levels are desired. Ad- 
ditionally, the decay rate of the sam- 
ple circuitry becomes important 
because the sample must be held for 
up to 50 gs versus the 100 ns 


necessary for the high-speed digitiza- 
tion technique. 

The advantages of slow digitization 
are the use of a relatively inexpensive 
A/D converter and low data rates, 
permitting direct storage of the data 
using floppy disks. The disadvan- 
tages are the need to hold the camera 
and scene stable for a length of time 
(depending on resolution) and the in- 
ability to capture other video sources, 
such as television programs and 
videotape. The requirements for the 
sampling phase are also more sub- 
stantial than those for the high-speed 
method, 

There is a hidden disadvantage of 
the low-speed method. The stored im- 
age cannot be readily viewed by 
reversing the process. The only way 
to reproduce the data inimageform is 
to place a photographic camera in 


BASIC Compiler. With TRS-80 BASIC 


Compiler, your Level || BASIC programs will run at 


| record speeds! Compiled programs execute an 


| average of 3-10 times faster than programs run 


|^ under 


Level Il. 
operations, and get speeds 20-30 times faster 
than the interpreter. 

Best of oll, BASIC Compiler does it with BASIC, 
the language you already know. By compiling 
the same source code that your current BASIC 
interprets, BASIC Compiler adds speed with a 
minimum of effort. 

And you get more BASIC features to program 
with, since features of Microsofts Version 5.0 
BASIC Interpreter are included in the package. 
Features like the WHILE . . WEND statement, long 
variable names, variable length records, ond the 
CALL statement make programming easier. An 
exclusive BASIC Compiler feature lets you call 
FORTRAN and machine language subroutines 
much more easily than in Level Il. 

simply type іп and debug your program as 
usual, using the BASIC interpreter, Then enter a 
command line telling the computer what fo 


| compile and what options to usa. 


Voila! Highly optimized, 7-80 machine code 
that your computer executes in a flash! Run it now 
or save it for later. Your compiled program can be 
saved on disk for direct execution every time. 

Want to market your programs? Compiled ver- 
sions are ideal for distribution? You distribute only 


the object code, not the source, so your genis 
| stays fully protected. , = 


BASIC Compiler runs on your 
TRS-80 Model | with 48K and disk 
drive, The package includes 
BASIC Compiler linking loader 
and BASIC library with complete 
documentation, $195.00. 


"Microsoft royalty information for 
the sale of programs compiled 
with BASIC Compiler is available 
from Microsoft, 


„ПИТ 


Make extensive use of integer | 


FROM 
MICROSOFT 


You can buy muMATH and BASIC Compiler at computer stores across the country that carry Microsoft 


muMATH Symbolic Math System 


expands your 185-80 beyond the limits of numeri- 
cal evaluation to a much higher level of math 
sophistication, 

symbolic mathematics is muMAlH'’s power, For 
the fist time, algebra, trigonometry, calculus, 
integration, differentiation and more can be per- 
formed on a system smaller than an ІВМ 370. And 
п а fraction of ihe time you could do them 
manually, 

Yet for all its power, MUMATH is simple to use. 

To perform a differentiation you could enter: 
?DIF (ACA T 3 + SIN(X T 21,Х); 

In almost no time, the computer would reply 
with: MA X COS(XT 2) 4+ 3' A" X 1 2, 

Or to add fractions; ?1/3 + 5/6 + 2/5 + 3/7; 

The instantaneous answer: 419/210. 

Or to perform a more difficult trigonometric 
expansion you enter: SIN(2'Y)'(A'COS(X)T3—COS 
(3' X) + SIN (Y) [COS[X + Y - EPI) — COS(X —Y) 

Just a few seconds later the computer replies: 
SA SUNM COS(X)' COS(n 

muMATH has virtually infinite precision with full 
accuracy up to 611 digits. 

Ifyou use math, you'll find countless waysrosave 
time and effort with muMATH. It's a professional 
tool for engineers and scientists. A learning tool 
for students at any level from algebra to calculus. 

And if you want fo expand your capabilities 
even beyond the standard muMATH, the option is 
open. musIMP the programming language in 


which muMATH is written, isincluded in the rnuMATH 


— nam ш ee, 


package. А superset of the lan- 
guage LISP muSIMP is designed 
especially for interactive symbolic 
mathematics and other artificial 
intelligence applications. 
MUMATH and muSIMP were 
written Бү The Soft Warehouse, 
Honolulu, Hawaii. Priced at $74.95, 
the package includes muMATH, 
muSIMP and a complete manual. 
lt requires a Model | TRS-80 with 
32K and single disk. muMATH 
for the Apple Il Computer will 
be available later this year. 


products. If your local store doesn't have them, call us. 208-454-1315. Or write Microsoft Consumer 
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Products, 400 108th Ave., NE, Suite 200, Bellevue, WA 98004. 
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Figure 10; Flock diagram of an image-quantization system. In this example, a single memory Бойға is used for each bit of quantiza- 
tion. Four boards would be needed for a 4-bit quantization. 


We know you hardcore bil hack- 
ers wil! recognize Ihe computing 
power derved from combining Ihe 
FORTH language with the 6809, 
loday's most advanced В bit 
тисгоргосеѕѕог, 

And we know you'll understand 
his machine's 16 bit math, indirect 
addressing and Iwo stocks are 
ideally sulted for implementing 
FORTH, 

But... shoulda anyone need funnmer 
convincing thal FORTH provides a 
new dimension in power, speed 
ond ease of operation, consider 
the following: 

It's à modem, modular, struclured- 

programming high-level com- 

piled language. 

it's a combined interpreter, 

compiler and operating system. 

Il permits assembler code level 

control of machine, runs near 

speed of assembler code, and 
uses less Memory space than 
assembler code. 

It Increases programmer produc- 

tivity ond reduces memory hard- 

wore requirements. 


Call or write today. 


KENYON 


e replaces subroutines by 
ineivieual words and тежіегі 
groups of words called 
Vocabularies, These are quickly 
modified and tested by editing 
W24-choracter text blocks, called 
screens, using built-in editor. 


{FORTH is a basic system imple- 
mented for 55-50 buss 5809 systems 
with the TSC FLEX 9.0 disk oper- 
ating system. П is cvoilable on Sya" 
or B" single density soft-sectored 
floppy disks. $100.00 


IFORTH + consisls of (FORTH plus à 
complement of Ine following 
FORTH source code vocabularies: 
full assembler, cursor controlled 
screen ectior, case stalements, 
extended dota types, general HO 
drivers $250.00 


firmFORTH is an applications pack. 
age for use with FORTH, Il provides 
for recompilation of the FORTH 
nucleus, deletion of superflucus 
code and production of full 


rammoabdle code. 350.00 
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Also available for 6800 


MICROSYSTEMS 


3350 Walnut Bend, Houston, Texas 77042 * (713) 978-6933 


front of a television monitor and 
open the shutter for 17 seconds while 
the data are converted back into 
video, one point per line. Then, of 
course, the film must be processed: 
this is hardly conducive to interactive 
use. 


High-Speed Digitization 

If we want to digitize 512 points 
during each scan line, the converter 
must operate at very high speeds, The 
active portion of a video line is about 
53 us, Roughly, this means it must 
quantize the signal once every 100 ns. 
Such converters were available 10 
years aga Юг about $2000, but today 
they can be built for less than $100! 
Next I'll examine the problems of 
storing the data produced at this rate. 

Most home computers have central 
memory that can be cycled at about 
250 ns to 1000 ns per 8-bit transfer. If 
the digitizer obtains one 4-bit quanti- 
ty every 100 ns (at 512 samples per 
line with rectangular pixels), or 8 bits 
every 200 ns, standard computer 
memory cannot cope with the speed 
requirement, Most experimenters 
own configurations with 32 K bytes 


How much vigorous 
activity does your 
child get each day 
at school? 

If you don't know, 
find out. 


To da belter in the classroom now, to be fit 
and healthy later in life, children need al 
least one school period a day of physical 
education. But most schools are not providing 
this. And many schools require none at all. | 

Send for our free checklist and find out 
how your schools score, Then, do something 
about it. 

Wrile Checklist, President's Council on 
Physical Fitness and Sports, Washington, 
D.C. 20201. 


SUPESBRAIN 
HARDWARE, 
SOFTWARE, 


As the Western United States’ largest 
distributor of SuperBrain® hardware and soft- 
ware, 


WE WILL NOT BE UNDEXSOLD 
BY ANY ADVERTISED PRICE! 


Huge volume purchases for national and. 
international marketing gives us the chance 
to get you rock bottom prices from the fac- 
tory. 

OurSuperBrain® prices are the lowest in 
the country, and our assistance in hardware 
and software information will be pleasant and 
helpful at all times. 


SOFTWARE. | PROGRAM LANGUAGES. 
CBasic MBasic 

Accounts Receivable X c X $250.00 C Basic 125.00 
Accounts Payable X X 250.00 M Basic 300.00 
General Ledger X X 250.00 Fortran 450.00 
Payroll X X 250.00 Cobol 650.00 
Inventory X X 250.00 
Restaurant Payroll X 250.00 
Job Costing X 250.00 
Mailing List X X 150.00 
Word Processing X 195.00 

"Magic Wand" 325.00 
Model 88T Impact Matrix Printer 595.00! 
+Other Printers Available: 
*T-| 810 
*Anadex 
Diablo / 
“МЕС - 
‘aime ШИШ comeuter 


gug MARKETING 
Computer Marketing Corporation 
118 South Mission 


Wenatcheé, WA 98801 
Dealer Inquiries Invited. (509) 663-1626 
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or less of central memory. Although 
32 Kbytes would be barely sufficient 
for a 256 by 256 4-bit image, 128 K 
bytes are necessary for a 512 by 512 
4-bit image. Therefore, memory is 
usually dedicated to the image- 
storage function and accessed by the 
computer through either a processor- 
controlled or DMA (direct-memory 
access) port. 


INPUT COMPARATOR 


SIGNAL 


бғА 
CONVERTER 


REFERENCE 
VOLTAGE 


OUTPUT 
DATA 


The problem of providing large 
memories capable of 200 ns cycle 
times can be solved by the sequential 
nature of data transfers. By dividing 
memory into a number of parallel 
segments it's possible to use memories 
with 800 ns read/write-cycle times to 
simultaneously digitize, display, and 
communicate with the computer. 

Proper memory organization 


RESULT 


START 
— CONVERT 


DATA 


PROGRAMMER 


ENO OF 
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Figure 11: fhe configuration of a conventional A/D converter. 


FEATURES INCLUDE: 


e Uses Standard Typewriter 
(Model 101B-80) 
е Built-In Power Suppiy 


+ 5x Dot Matrix Character Generator or 


10 x 7 or 10 x 14 Dot Matrix 


e Standard 96 ASCII Character Font 


* Upper and Lower Case Printing 
è Up to 88 Characters Per Line 
e Single Line Print Rate Is 
'*110/160 CPS 
e Average Print Rate Is 
"*55/60 CPS For Ten Lines 


e Graphics Capability With Extended | а? Ж 3 


Character Modes 


« Programmable With 32 System Level 


Software Commands 


а Standard Parallel and Serial Interface 


Reset Interface 


Manual Selftest 


Inches (Model 101 B-80) 


"Model 107A-40 & 1078-80 Hespectivaly 
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Baudrate Select From 110 to 9600 
Manual Paper Advance (Model 1018-80) 


Adjustable Tractor Width From 1 to 29 


allows ease of expansion, depending 
on whether higher spatial resolution 
or more bits per picture element are 
anticipated in the future. Also, good 
designs can be software-reconfigured 
to trade off spatial resolution for the 
number of bits per pixel. Methads for 
reconfiguration are left for the am- 
bitious designers to discover on their 
Ow T. 


A Hypothetical Design 

Assume that we'll require a 512 by 
512 image with 4-bit quantization of 
each pixel, Memory is physically 
organized as four 32 K-byte memory 
boards. This is because there are 
256 K points in the image, and we 
wish to have 1 bit of each 4-bit pixel 
value on each memory board. We 
will use memory which transfers 8-bit 
quantities. 

If we shift 1 bit every 100 ns into a 
serial-in, parallel-out shift register, 
then every 800 ns the resulting 8-bit 
value can be deposited into memory. 
(See figure 9.) The same process can 
be reversed for real-time display. To 
do so, the memory is read every 800 
ns, the 8-bit value is placed into a 
parallel-in, serial-out shift register, 
and shifted out at 100 ns per pixel. 
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5,000,000 Reasons to replace 
your 5-inch Floppies with a 
low-cost, high-perFormance 


5 megabytes instantly expand the program and data storage 
horizons on your H-89, TRS-BO, or 5-100 microcomputer system. 


(1.56 slip 5 megabytes of on-line data storage қат) Circle 150 on Inquiry card. 
‘Into place In your standard 5-Inch floppy disk "Pg 
| openings, апа suddenly your capability horizons American Computer 11301 Sunset Hills Road | 
1 have dramatically shifted. Upwards. NOW YyOUF апа Telecommunications Suite А-4, Reston, VA 22090 
B CP/M* S-100 microcomputer system, or H-89  ^^Peretion өші ысы 
«1 Heathkit (HDOS ог CPM 2.2) computer system сап |р um um m m ша ша жа ша шш шш ша аш 
*» utilize the kind of high-rellability and rapid- Tell me more about the AC 
= access mass storage which today's sophisticated 5-inch hard-disk drive 
~ programming demands. DA company named Package: 
ACT has created a complete package at a price 50 good, you My present 5-inch hard-disk drive 
remarkable Shugart Technology ST 506 hard-disk drive with 6.3 O 5-100 Microcomputer Systems 
megabytes of unformatted mass storage and a micro-sequencing ГІ H-89 Heathkit E ^ y аач 
controller card with complete floppy disk-like Interfacing. Hard- TENIS ыы асы д AAT el CES ЫЫ) 
disks have never been more affordable. Olf you are wondering L] TRS-80 Radio Shack Computer 
just how these ultra-fast, high throughput hard-disk drives will Systems 
work with your multl- terminal or real-time | L] Send me quantity price schedule 
transaction orlented systems: now you can get Name 
some stralght answers. Cilp and mall the coupon | 
for quick response to all your questions. Or Title 
better yet, give us a call today at (703) 471-6288 Е Company 
for some no-nonsense reasons why your system [ Address 
needs to ACT now. Quantity pricing 15 avallable 5 = 
to meet the needs of Original Equipment) City, State, Zip 
Manufacturers; check the box on the coupon. E Phone { | 
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ме ма шо E E Бан E B E FF BD BD BD BD D 


REFERENCE 
VOLTAGE 
à 


COMPARATORS 


SIGNAL 
IM PUT = 


> 
» 


ENCODER OUTPUT 


ғ--- ---- ---- ш ы 
ыы 
* 

! 


Figure 12: T he small number of bits required for image quantization makes flash (or 
parallel) A/D conversion practical, One comparator is used for each quantization level. 
For a 4-bit quantization, sixteen comparators would be needed. A reference voltage 
equal to full scale is fed to a voltage divider to form a set of comparator thresholds. The 
output of each comparator is then fed to the encoder, where the number of on com- 
parators is converted into a binary output, Parallel converters are available in DIP form 
and allow for high data-conversion rates, 
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Heath Co. Computers.  Buss spreads the latest news of 
compatible hardware and software from many vendors. The 
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depend on income from ads. Se Buss has to please only its 
subseribers—over 2900 of them. 

Readers' candid reports of their discoveries save other 
subseribers headaches--and money. Innovations published in 
Buss have included hardware modifications and software 
fixes. And, since it is not a company-controlled publication, 
Buss сап deal with both the weaknesses and strengths of 
Heath Co. Computer products. 

Buss 15 я proven newsletter that keeps getting better—it's 
been published since April 1977. If you subseribe this month 
you'll receive а free directory of over 50 suppliers of 
hardware and software for Heathkit? computers and Zenith 
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(about 14). All this information will be mailed first class (by 
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To achieve the desired number of 
quantization bits per pixel, we stack 
the appropriate number of memory 
boards, (See figure 10.) In our case, 
four boards would be needed for 4-bit 
pixels, Of course, there would have 
to be an address bus common to all 
boards and an extra board to provide 
control and A/D conversion. The ex- 
tra board would be needed to decode 
the video sync signals to keep 
memory-addressing in step with the 
video signal. Additionally, D/A 
(digital-to-analog) conversion and 
sync generation are necessary to drive 
a display monitor. 

Notice that the memory is running 
at very slow speeds by modern stan- 
dards. If we use memory that allows 
two operations per BOO ns, the com- 
puter can access or deposit data com- 
pletely transparent to the digitization 
or display process. 

Now consider high-speed A/D con- 
verters. Normal converters use a D/A 
converter, a programmer, and a com- 
parator to derive a nurnerical quanti- 
ty representing the voltage on the in- 
put. (бее figure 11.) The programmer 
tries successive numbers, generating 
successive voltages out of the D/A 
converter. These voltages are com- 


] pared with the analog input to deter- 


mine if they are above or below the 
input voltage. The comparator out- 
put is used by the programmer to 
decide what number to try next until 
the process converges on a final 
value. 

The fastest A/D programs take 
about as many tries as there are bits 
of quantity. Each try consumes as 
much time as the total of the pro- 
grammer gate delay, the D/A-gate 
delay, the D/A-settling time, and the 
comparator-settling time, The fastest 
converters perform conversion on the 
order of the 100 ns per bit. This is ob- 
viously unacceptable for our pur- 
poses, since we consider 4 bits to be a 
minimum quantization and 100 ns to 
200 ns to be a maximum conversion 
lime. 

The small number of bits that are 
required does make another conver- 
sion technique very practical. It has 
several names, the most popular be- 
ing flash or parallel conversion. It 
consists of one comparator for each 
quantization level, or sixteen com- 
parators for 4 bits. (See figure 12.) A 
reterence voltage equal to full scale is 
fed to a voltage divider (ie: a network 
of resistors) to form a set of com- 


| parator thresholds, and the outputs 
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The Nature of Video Images 

The video standard has three 
primary components, synchroni- 
zation signals, a luminance (black- 
and-white) signal, and a 
chrominance (color) signal The 
synchronization (sync) signals tell 
the receiver when to begin a new 
frame and a new line. The 


luminance signal provides intensi- 
ty values that comprise a picture. 
are effectively 


The signals 
separate, allowing compatibility 
between color and  black-and- 
white television receivers. Our 
primary interest here is the 
luminance signal, but the 
chrominance signal must still be 
considered. It must be filtered out 
of a color video signal before 
quantization. (The reason for this 
requirement has been described in 
the section on sampling.) 

Each complete picture, called a 


frame, takes 1/30 second to com- 
plete. To reduce flicker, 2:1 in- 
terlacing is used. During the first 
1/60 second, the even-numbered 
lines are displayed; and during the 
second 1/60 second, the odd- 
numbered lines are displayed. Each 
set of lines (half of the frame) is 
called a field. (See figure 3.) 

Each field consists of 262.5 lines, 
each line transmitted in 63.5 ys. 
Nine of these lines are used for the 
vertical synchronization pulse, 
which is actually a series of pulses 
that are easy for receiver circuits to 
recognize. Each line is composed of 
a horizontal active-line period dur- 
ing which luminance information 
is present, and a sync period when 
reference levels and the horizontal 
sync signal are present. The 
horizontal active period is 53.3 ps, 
and the sync period is 10.2 ps. (See 
figure 4.) 
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Wa also carry these othersoltware packages: 


Mora Documantation Weprovidethe 
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for P&T CP/M 2, 
More Utilities We have added 14 of 
our own utility programs for the Mod I! 
to the standard CP/M utilities, 
More Useful System Functions P&T 
CP/M 2 has all sorts of uselul features 
vou won'l find elsewhere: type-ahead 
buffer for keyboard input, system time 
of day clock, automatic program execu- 
tion, and lots more. 
Prices 
Standard P&T CP/M 2 
P&T CP/M 2 for Shugart 650 
2 sided drives 
РЕТ CP/M 2 for Cameo Hard 
Disk system 


$185 
$220 


5280 


CBASIG? (improved performance) — $105 
Osborn accounting sollware 
requires CBASIC 2; manuals extra) 


Bach package $585, all low 5295 
Also available are single and double sided 
expansion disk drives and the Cameo Hard 
Disk System. Сай or write for details. 


Вгептг COD Master ar vesa anders teemad 
Sappig ЕЗІН alban) rouen ПЕ] BAe Ends 1а 


PICKLES & TROUT 
PO BOX 1206, GOLETA, CA 83017. (B05) 957-9563 
CP/M 15 a Irademark of Digital Research Inc. 


TRS-BO ғ а trademark of Tandy Gorp 
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of the comparators are fed to an en- 
coder. The analog voltage determines 
which comparators are on, and the 
encoder then turns the number of on 
comparators into the corresponding 
binary number. The only delays are 
the settling time of one comparator 
and the encoder-logic delay. I've built 
three of these for under $100, They 
are also commercially available in 
DIP (dual-in-line package) form іп 
3-bit or 4-bit designs that allow for 
cascading to achieve 1 or 2 additional 
bits. 


Summary 

Inexpensive semiconductor 
memory and other technological 
developments have made digital im- 
age storage with real-time video input 
and output a practical reality for the 
home computer experimenter, 
Several complete hardware and soft- 
ware systems are available for the 
display and digitization of real-time 
video. At least one company offers an 
inexpensive, real-time digitizer and 
display, while several offer very inex- 
pensive digitizers to accomplish low- 
speed digitization. А high-speed 
system costs $1500 to $5000 or more, 
depending on options. The primary 
price difference is due to the amount 
of image memory desired. Low-speed 
systems range from about $350 to 
$4000. 

Flash-conversion products range 
from $30 to $90 for 3-bit and 4-bit 
units with about 30 MHz maximum 
rate, These save you the headaches of 
finding matched resistor values for 
homebrew flash converters. 

Although there isn't enough infor- 
mation in this brief article to con- 
struct an image-capture system, there 
should be enough to familiarize an 
ambitious designer with the tech- 
niques and problems, You would be 
well advised to obtain a technical 
manual from a manufacturer to help 
assess the potential difficulties. With 
healthy competition in the growing 
marketplace for image-capture and 
display, the power/price ratio of 
complete systems will continue to in- 
crease. Ш 


Exciting, entertaining software for the Apple Il and Apple Il Plus” 


IF vou liked "Invaders". you'll love ASTEROIDS IN SPACE by Bruce Wallace. Your space ship is Iraveling in the middie ai a shower of asteroids, Blast Ihe asteroids 
wilh lasers, but beware — big asteroids fragment mig small asteroids! The Apple game paddles allow you ta rotate your space ship fire its laser gun. and give il 
ihrusi io propel it through endless space. From time to time you wil encounter an alien space ship whose mission 15 10 desiroy you, so you d better destroy it first! 
High resolution graphics and sound effects add to the arcade-like excitement thal [his program generates Runs оп any Apple Il with al least 32K and one 


disk dive 


BATTLESHIP COMMANDER" by Erik Kilk and Malthew Jew А game 
ol strategy, You and the computer each star out by positioning five 
ships of dillerent sizes on a ten by ten grid. Then the shooting starts, 
Place your volleys skillfully — a combination of logic and luck are 
required to beat the computer. Cartoons show Ihe ships senking and 


FRACAS™ by Stuart ТИП, А fantastic adventure game like по alher 
— up to eight players can participate in FRACAS at jhe same time 
Journey in the land of ҒАНОРН searching for hidden treasure while 
warding oll all sorts of unfriendly and dangerous creatures like the 
Ten Fool Spider and the Headless Horseman You and your inmends 
can compele wilh each other ar you can үл forces and pang up on 
the monsters Your location 15 presented graphically and sound 
elfects enliven the balles. Save your adventure on diskelte от 
casselle and continue i| al some other time Requires al least 32K 
al RAM Cassette $19.95 Diskette 524,98 


announce the winner, Sound ellects and Mashing lights also add 10 р" piros 
the enjoyment of Ihe рате Requires at least 32K of RAM Hn [wer 2 р 
Casselie $14.95 Diskette. $15.95 aem 5 


""Mpple I and Appie !| Mm ate 
hademaik: 5| Apple CGampulrr. Іле 
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QUALITY SOFTWARE 


On diskette — $18 85 
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FASTGAMMON™ by Bob Chrisliansen 
Sound. hi res color, and cartoons nave 
helped maked this the most popular 
backpammon-playing рате for the 
Apple Hl Bul don’tlelhese entertaining 
leatures Fool you -- FASTGAMMOW 
plays serious backgammon Requires at 
least 24% of RAM 

Casselle $19.95 Diskette. 524 95 


6660 Resedo Blvd. Suite 105, Reseda, СА 91335 


WHERE TD GET IT: Call us al (233) 344 6599 for the name of the Qualily Soliware dealer nearest you ІІ necessary, you 
may order directly Iram us, MasterCharge and Visa cardholders may place orders by telephone and we will deduct $1 
irom orders over $19 to compensate lor phone charges Or mal your order to the address above Caliarnia residents add 
b^. sales tax. SHIPPING CHARGES: Within North America orders must include $1.50 far firs! class shipping and handling 
Quiside North America the charge lor armas shipping and handling 15 $5.00 — payable mn US. currency 
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NEWS AND SPECULATION ABOUT PERSONAL COMPUTING 


D:c Opens Computer 
Museum: Digital Equip- 
ment Corporation (DEC), 
the pioneer in minicom- 
puters, has opened a "com- 
puter museum” in the lobby 
and mezzanine level of its 
Marlboro, Massachusetts, 
“Tower Building." it ii- 
lustrates, through actual 
equipment, the evolution 
from calculator to micro- 
computers. The exhibits in- 
clude precomputer devices, 
the four generations of 
digital logic used in com- 
puters, and some early 
computer systems (eq: 
PDP-] with the original 
Spocewor program and 
others). The museum is 
open to the public. 


Random News Bits: 


Casio, Inc, the Japanese 
electronics manufacturer, 
has introduced a personal! 
computer in the US. The 
ЕХ-ЗОООР can store pro- 
grams directly in 4 K-byte 
CMOS (complementary 
metal-oxide semiconductor) 
memory cartridges (with 
lithium batteries) that can 
be removed from the unit. 
The basic unit is priced 
under $900.... Pascal can 
now be considered as 
having “made it." IBM has 
announced that Pascal will 
be available for IBM sys- 
tems using OS/ YS and 
VM/CMS operating sys- 
tems. IBM will charge $235 
a month for Н. To think that 
most microcomputer users 
pay less than IBM's monthly 
charge to buy Pascal out- 
right.... A study conducted 
by the National Institute for 
Occupational Safety and 
Health found that video- 
terminal users suffer prob- 
lems of eye strain, blurred 


Conducted by Sol Libes 


vision, color perception, 
numibness, and loas of 
strength in their arms. 
These users also experience 
higher levels of anxiety, 
depression, confusion, and 
falique....The University of 
Southern California will of- 
ler a graduate degree in 
voice ГО (input/output). 
The curriculum includes 
courses in electrical and 
biomedical engineering, 
communications, computer 
science, linguistics, oto- 
laryngology, and psy- 
chology... 


F ujitsu Overtakes IBM 
In Japan: For the past thir- 
ty years, IBM has 
dominated data processing 
over the entire globe. Now, 
however, it is reported that 
in Japan Fujitsu, Ltd, has 
overtaken IBM in sales. 
Fujitsu and several other 
Japanese compuler sup- 
pliers are now preparing a 
massive onslaught into the 
US and European markets. 


Tose Local Network 
Standard Moves Ahead: 
The IEEE Local Network 
Standards Committee ex- 
pects іс have a draft al its 
standard by year's end. At 
this time, it appears that 
the Ethernet system, pro- 
posed by Xerox, Digital 
Equipment Corporation, 
and Intel, will not be 
adopted as the standard. 
The reasons for this are that 
Ethernet is still in a pre- 
liminary-definition stale 
with many areas not pre- 
cisely defined. Further, 
Ethernet is highly depen- 
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dent on coaxial cables and 
а particular modulation 
technique. Also, Ethernel 
does not have any provision 
for acknowledging data- 
grams, which could lead te 
possible incompatibilities in 
error control between dif- 
ferent manufacturer's 
devices. 


$... Computer 
Planned: The Ames 
Research Center of NASA 
(National Aeronautics and 
Space Administration) is 
planning a special super 
computer capable of per- 
forming а billion floating- 
point operations per sec- 
ond. The computer will be 
designed to simulate a wind 
tunnel, It is expected to 
have 40 M words of direct- 
ly addressable memory pius 
200 M words of block- 
addressable memory. 
NASA wants the system 
operational in 1986. 


U: Government Shift- 
ing To Smaller Com- 
puters: The US government 
now has a reported 15,000 
computers in operation, 
worth more than $5.4 
billion. The trend is shifting 
from large, costly main- 
frames to smaller units. In 
fact, now al least two-thirds 
of the machines cost less 
than $50,000. 

The GSA (General Ser- 
vices Administration) 
recently disclosed that at 
the end of 1979 the three 
leading computer suppliers 
were Digital Equipment 
Corporation (3656 units), 
Sperry Univac (1778 units), 
and ІВМ (1284 units). 
However, IBM still ranked 


number one in dollars 
($1.45 billion), Control 
Data was second ($754 
million}, and Sperry 
Univac was third ($586 
million}. 


Pus Recycling: The 
word-processing and 
printer markets have 
created the new business пі 
recycling printer ribbons. 
About filty vendors are of- 
fering consumers recycled 
ribbons at a saving of as 
much as 6076, along with 
deliveries in Sto 10 days. 

Several ribbon manuíac- 
turers are introducing 
sealed ribbon cartridges to 
prevent recycling. They 
claim that sealing improves 
ribbon reliability. 


M... Signa UNIX 
Agreement: Microsoft, of 
Bellevue, Washington, has 
signed an agreement with 
Western Electric for the 
rights to develop and 
market versions of UNIX, 
an operating system 
originated by Bell 
Laboratories. The Microsoft 
versions will be specifically 
designed [ог 16-bit 
microprocessors, such as 
the Intel 8086, Zilog Z8000, 
and Motorola 88000. The 
Microsolt version will be 
called XENIX. UNIX seems 
to be the most popular 
minicomputer timesharing 
operating system in current 
use. It is very popular in 
the educational community, 
probably because Western 
Electric sold il to educa- 
tional institutions for a very 
low fee. However, due to 
its sophisticated features, 
UNIX has been gaining in 
popularity in the profes- 
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Rapor! Wiriter 

Is 0 trademark of Carolina Business 

Computers, Inc. Paysott & FILETRAN ore trademarks 

a! Ready Corp. Selector IV is a trademark of Місго-Ар, inc. 
Pear! is о trademark of CPU International Pascol/M & ACT ore trademarks of 
Sorcim CBASIC? Is a trademark of Compller Systems, Inc. Magic Wand is a trodemork of 

small Business Applications, Inc. TexIwriter & Databook are Irodemorks of Organic Saltwore Uttrasarf il 
is п irademark of Computer Control petu Inc. Copywriter is a trademark of Sysironics TRS-BO is a trademark of 
Tondy Corp. CP/M & MP/M ore trodemorks of Digitol Research Suparbroin is à trademark of interes Data Systems §-Bostc 

is a trodemork of Topaz Programming Prices affactive unti EN 1. 1981 For shipping add $4. in US; $10. outside US per pockoga 
Califarnia ragzxsants add oppropriata ақпа soles lox Terme: Prepaid check, M/C ar VISA ar in US COD (CUPS Diapiar inguiriss invited 
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sional and business worlds 
as well. 

Microsoft plans to charge 
an inilial fee tor the 
package ranging froma 
low of $500 to $3000 for a 
lour-user system. The com- 
pany also has plans to 
adapt its BASIC, 
FORTRAN , and COBOL 
compilers to run under 
XENIX. Microsoft has pur- 
chased а DEC PDP-11/70 
minicomputer specifically 
for the XENIX development 
project. The Z8000 version 
is slated tor introduction by 
year's end, and the 8086 
and 68000 versions are to 
follow sometime in the sec- 
ond quarter of 188]. 

Considering that Digital 
Research plans on develop- 
ing only an 8086 version ol 
its very popular CP/M 
operaling system, il seems 
likely that Microsoft's 
AENIX will become the 
dominant operating system 
for 16-bit microcomputer 
systems. 


б, Winchester Disk 
Drives Coming On Strong: 
At least a half-dozen com- 
panies wili have 5-inch 
hard-disk drives on the 
market late in the first half 
of 188]. Latest ta jump on 
the 5-inch disk-drive band- 
wagon are International 
Memories Inc (IMI) (the 
Cupertino, California, firm 
that marketed the first 
8-inch Winchester drive) 
and Shugart Associates (the 
largest producer of floppy- 
disk drives). These drives 
typically store 5 million to 7 
million bytes and sell for 
less than $1000 in CEM 
{original equipment 
manufacturer) quantities. 


B. К-Вії Memory Devices 
Becoming Available: 
Several integrated-circuit 
manufacturers are currently 
supplying samples of the 
new 64 K-bit program- 
mable memory circuits to 
OEMs for evaluation and 
development. Look to see 
these devices in use start- 
ing in early 1981. 

The introduction of these 


November 1920 © BYTE Publications Inc 


components has already 
caused the price of 

16 K-bit devices to drop 
significantly; just a few 
months ago, these circuits 
cost six to eight dollars— 
now they are four or five 
dollars. Currently, the 

64 K-bit memories are in 
the forty- to sixty-dollar 
range, which may drop to 
thirty or thirty-five dollars 
in production quantities. 

It is expected that 
Japanese suppliers will 
dominate the 64 &-bit 
device marketplace. The 
16 K-bit device market has 
been dominated by 
American suppliers, 
although the Japanese cur- 
rently have 4096 of that 
market. The demand for the 
64 K-bit memories does 
nol, as yet, appear ta be 
very strong. However, the 
price erosion of the 
l6 K-bit memories and in- 
creasing competition from 
Japanese suppliers should 
cause the 64 K-bit memory 
prices to drop quickly. 


Е The Software 
Copyright: Soltware ven- 
dors are very concerned 
about software being 
pirated by unauthorized 
copying. The problem is 
acute simply because it is 
very easy to duplicate 
cassetle- and disk-based 
software. Further, it isn't 
especialiv difficult to copy 
software stored in read-only 
Memories. 

The personal-computer 
user does not appear to be 
the cause of the problem 
because most of thal type at 
pirating is ior personal use, 
and it occurs only on a 
small scale without a 
siqnificant impact on ven- 
dor sales. However, several 
software vendors are com- 
piaining that software 
pirales are making copies 
ol their software packages 
and selling them. The soft- 
ware pirate frequently 
changes the name of the 
software package and may 
evren make Some minor 
changes so that the con- 
sumer is unaware that the 
software is a fraud. The 
practice appears to be 
widespread outside the US, 


where this kind of activity 
is very difficult ta prevent. 

As a result, software ven- 
dors are seeking ways to 
prevent pirating. Several 
are now experimenting with 
software techniques that 
cause the copied software 
to self-destruct if it is run 
on an unauthorized 
machine. I suspect thal this 
will prove to be a deterrent 
lor the experimenter and 
small-time thief, but the 
professional software pirate 
should be able to overcome 
this system. 


Lodo Apple. And 
Commodore Are Top 
Personal-Computer Per- 
formers: Each year Dofame- 
lion analyzes and rates the 
top one hundred computer 
companies. For the second 
year in a row, Tandy Cor- 
poration (parent company 
of Radio Shack), Apple 
Computer, and Com- 


modore have made that list. 


In fact, [or this past year 
Tandy ranked thirty-ninth 
(up from last year's fifty- 
eighth), Apple ranked 
sixty-lirst tup from one- 
hundredth last year), and 
Commodore ranked 
seventy-lifth (up from 
ninety-fourth last year). 
Tandy had gross sales of 
$150 million, a 131% in- 
crease. Apple had $75 
million in sales, up from 
$10 million the previous 
year, а 650% increase. 
Commodore had $55 
million sales, a 150% in- 
Crease. 

These three personal- 
computer makers had the 
highest growth rates ol the 
top one hundred computer- 
product vendors in the US. 
IBM, which ranked number 
one in total sales, had only 
a 7% increase in sales, 


Tlws Computers То 
Be The Rage: 198! shouid 
be the year that consumers 
first see the widespread use 
of voice output in products 
ranging from computers to 
household appliances. 
Many manulacturers are 
currently supplying 


samples of speech-synthesis 
integrated circuits to OEM 
customers. The manufac- 
turers include Texas In- 
struments, National 
semiconductor, General 
Instrument, Hitachi, and 
Votrax. The Hitachi 
HD38880 integrated circuit, 
lor example, can produce 
up to 200 words ar one 
hundred seconds of speech 
{тот data stored in a 

128 К.Б ROM {read-only 
memory}. The Texas In 
struments TMS5200, essen- 
tially the same device used 
in the Speak & Spell toy, 
has been given an &-bit 
data-bus interface and 
should operate easily with 
personal computers. 


Random Rumors: It is 
rumored that Intel, 
Motorola, and Fujitsu are 
all working on the develop- 
ment of microprocessors 
that will implement the IBM 
System/370 instruction set. 
Performance is expected to 
be comparable to an IBM 
370/115. IBM is rumored to 
already have such an 
integrated-circuit version 
running.... Aerox is 
rumored to be attempting 
to buy Apple 

Computer.... Digital Equip- 
ment Corporation is 
rumored ready to release a 
16-bit microprocessor 
device that will be compat- 
ible with 8080, 280, and 
6800 support circuits. It is 
expected to have the power 
of a PDP-11/23, At least 
one company is rumored to 
be investigating an 5-100 
implementation... 


MAIL: I receive a large 
number of letters each month 
as a result of thia column. Ш 
you write lo me and wish а 
response, please includa a 
stamped, séli-addreased 
envelope. 


Sol Libes 
POB 1192 
Mountainside N] 07092 


CP/M*' - based Business Software for TRS-BO*^* computers on... 
.. the fastest Мод-11 CP/M with the most features!!! 


Over 610,000 byles/disk а Mixed single/double density on any * Auto-LF printer support В ASCII 
Downloading package included ol 4 drives (even a 1-drive system) top-of-form software (LPI) 

1,200 baud operation of serial e Ultra-fast disk operation * Supplemental document describing 
printers without data loss 8 Emulation of cursor addressing far our implementation 

Single drive backup any of several "dumb" CRTs ® liser-seltable function keys 


MOD-il CP/M ................. $250.00 MOO-1 CP/M $150.00 CBASIC2*? (Mod | or 11) $110.00 


The following software for Mod-Il CP/M only unless otherwise stated (*-requires CBASIC2): 
RM/COBOL** - Only COBOL forCP/M with alternate keys (multi- MAGIC WAMO*S* - Full-Teature word processing, true proportional 
keyISAM),CRT screen handling, interactive debug, 280 code,and spacing, Ше merging, and use of ful-screen editor for source 
Ihe most useful Level 2 features. Compatible with Tandy's programs or data 
COBOL=but runs faster! ......................... eo 9495.00 RPA(Residential Property Analysis) - Analyzesi income and ex pense, 
PRS (Property Management System) - interactive, menu-driven financing, laxes, inflation and depreciation an home, condo, OF 
system includes full G/L, budgeting, cash journal, delinquency —— &Partments over a user-selectable time. Shows payoff in terms of 
list, tenant activity/rent roll, complete audit trail and reports ROI, Cap rate, cash-on-cash. Amonization schedules and 
on vacancies, fost rent, and vendors $650.00* Worksheet 

Чет HAK `тилпай АМАН, байча ж 75.00" RBC (Rent/Buy ewe Ц Sales or inveslment tool to compare 
APH (Automated Patient History) - General -purpose question- renting and savings account investment vs. purchasing a particular 
asking, answer-printing system furnished as sell-administered 


Т 1 r3 RE вае а-в ена ааа ава кр = ёё = RN ған кі ыз. 4 
review-of-systems general patient history (Mod-l also)... £175,060" dar 4: безе ЧЫ. 


demo disk & manual 
Osborne & Assoc. CBASIC source programs (Mod- also}: 


Payroll w/Cost Accounting «iiie ne 2290.00“ General Ledger w/Cash Journal | $250.00" 
Accts. Payable/Accts. Recelvable $250.00* O64 CBASIC Впокв(ка)................................ 5 2000 


Verbatim?" media (Qty. 100 prices) 
51" single density £250 ea. B" single йепайү.............-...--.-..-................. $ 200 32. 
8” certified double density ........................... 654.00 Ga, 450 tape cartridges ................................... $20.00 ва. 


Registered trademark of; 
ІС IRINE |T |i ICIS *! Digital Research 
V BERNE ^W » *?Tandy Corp. Distributed in U.K. by: 
i ес ompiler Systems, Inc. Microcomputer Applications Ltd. 
8041 Newman Ave. Suite 208 c *ÁRyan-McFarland Corp. 11, Riverside Court, 
Huntington Beach, СА 92647 *55mall Business Applications, Inc. Caversham, Heading, England 
(714) 848-1922 *6Verbatim Carp. TEL: (0734) 470425 


THE 06-80 ZILOG 780 BASED CPU nm semana Oniy $25.00) 


FEATURES: states for any or all BK blacks of memory = All 280 ROM/EPROM, НАМ ж Includes many advanced features 
” Compatible with Heath* HB hardware and software  inlerrupl response modes available ж Interrupt Acknow- for future expansion e Assembled, tested and guaran- 
e 720 CPU — Enhanced instruction sel e Provisions for ledge and Dynamic Memory Refresh signals available оп teede Extensive operations manual and 280 PROGRAM- 
up to BK ROM/EPROM and/or 4K RAM ж Jump-On-Re- bus = Frequently selected options by DIP switch or sol- MING MANUAL 

set to any 1K ‚ boundary а DIP switch Selectable wait derless jumper s Machined contact gold sockets Tor 30 DAY WARRANTY 


DG-64D 64K- $529.00 48K- $480.00 32K- $431.00 16K-$382.00  f/K— $333.00 


| FEATURES: dressable to any of 256 1/0 addresses « Up tion, + 4 MHz operation with no walt states 
BEST RAM EVER ғ Up to 64K bytes capacity Dynamic RAM — to&boardsconirollablethrough onel/ por! required e Low power consumption — 
AVAILABLE FOR в Hardware bank selectable in 8K incre- (allows page mode operation) e On-board less than B watts e Assembled, tested, & 
ments е Sollware bank selectable in ТЕК transparent refresh lor BOAO or 280 micro- — burned-in ' 
ТНЕ НВ. increments through 1/0 part е On- board processor backed up by asynchronous re- — 30 DAY WARRANTY 
bank seleci/CPU ROM disable port, ad- fresh upon 1055 01 normal program execu- Documentation Oal $75.00 


DG-FP8 — $69.95 Monitor/ Utility package for 06-80 CPU provides 16K CHIP SETS $49. 00 


functions of РАМ-8 as well as the following. (8-4116 Type Dynamic RAMS) tor DG- 32D, DG-84D, Apple®, TRS-80«, 
e Split Octal or Hexidecimal Entry and Dis- registers е Supports STANDARD CP/M Н88/ 89% and Pere 


play + 280 monitor features such as dis- provided by 0-6 as well as HDOS ж Pro- ---- 
play alternate register sets, display index vides firmware support for DG-ADP4, 4 MHz DG-CMD1 — $29.95 
registers, ж “Shorthand” display of mem- hardware © Includes single step features ROM disable port for use with the tion with the DG-B0 CPU and the DG-FPS 
огу contents pointed to by general purpose Heath® НӘ computer. Addressable to hardware/firmware package (NOT RE- 
Documentation Only - $15.00 (Source Listing Nol included) any of 256 1/0 ports. Allowsthe use ofa  QUIRED FOR SYSTEMS UTILIZING THE 
тж ІШІ 54K of RAM when used in conjunc- Пб-БаП MEMORY BOARD) 
DG-ADP4 — $19.95 


Plug-in hard diticat КЫ” МЕНЕЕ e DG-FPS/DG-ADP4 - TOGETHER — $79.95 
ugin hardware modification to allow operation of the Heath® H17 disk system with 1 з "d E | | 
05-80 at 4 MHz. Requires the use of the DG-FPB firmware package. save on Combination Purchase Reg. 589.90 


Fn ur d 06-320 — 32K — $339.00 — 16K — $287.00 
STANDARD CP/M Ver 2.2 5130.00 — ЙК — $235.00 — DOCUMENTATION $12.00 


CP/M is 3 registered trademark of Digital Research of Pacific Grove, Calilornia, Heath, HOOS, HB, HB8/R9 & РАМ are registered trademarks of the Heath Company. ZBÜ is aregrstered trademark 012400 
Corp. PET i5 a registered trademark of Commodore Apple i5 a registered trademark of Apple Computer TRS-BU is a registered trademark of TANDY Carp 


| ELECTRONIC ments Co, РО Вох 1124, M, Sof ERU н-т Ја Dette, Tx mae) Gack 


Money Order, VISA or Waster Charge accepted Phone oriens (carpe ony) cal 


DEVELOPMENTS CO. 5957 920,5 Mm eis tro dos 
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Machine Problem Solving 
Part 3: The Alpha-Beta Procedure 


Professor Peter Frey 
Northwestern University 
Cresap Neuroscience Laboratory 
2021 Sheridan Rd 
Evanston IL 60201 


Zero-5um Games 

In many problem-solving situations, the wisdom of a 
particular decision often depends upon the range of op- 
tions that someone else may have. Many real-world de- 
cision-making environments can be modeled in terms of a 
two-person game. When each player is aware of his own 
and his opponent's options at each choice point, the game 
is described as one of perfect information, If the rules of 
the game require that each player's gain must come at the 
expense of the other, then the game is strictly com- 
petitive, or zero-sum. Familiar games that meet these cri- 
teria are chess, checkers, three-dimensional tic-tac-toe, 
go, gomoku, and Othello, 

The first two articles in this series considered decision- 
making situations in which a single individual was 
responsible for a series of choices. By constructing pro- 
grams that searched among a large number of choice 
combinations, we were successful in developing mechani- 
cal solutions for these problems. When two people are 
making choices and each is trying to better his own posi- 
tion at the others expense, the standard look-ahead 
search that we described earlier is no longer adequate. 


Minimax 5trategy 

Instead, it is necessary to consider choices in which the 
two players attempt to satisfy conflicting goals. Most of 
the important strategic ideas which are used in analyzing 
these games date back to a very influential book which 
was written in 1944 by Von Neumann and Morgenstern 
(see reference 4). 

The key idea Юг our present purposes is the minimax 
strategy. Їп analyzing any given position in the game, a 
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look-ahead tree is constructed which represents the se- 
quence of options that the two players have (as a hierar- 
chical branching structure which grows exponentially as 
one proceeds away from the initial position). 

Ihe minimax strategy consists of evaluating "final" 
positions at some arbitrary depth (usually defined by 
practical constraints of time and space) and then follow- 
ing parent nodes all the way down the tree to the starting 
position, This path is defined by assuming that each 
player will decide among the options that are available to 
him at his choice points by selecting the one that 
guarantees the best possible outcome. 

if the terminal evaluations are chosen such that high 
numibers favor the first player (and low numbers favor 
the second player), the first player is expected to choose 
the pathway that guarantees as large a terminal value as 
possible, and the second player is expected to choose the 
pathway that guarantees as small a terminal value as 
possible. In practical terms, the first player always max- 
imizes, the second player always minimizes. 

This description would seem to explain the derivation 
of the name. This is not historically correct, however. 
The “minimax” name is actually based on the underlying 
strategic idea that each player attempts to minimize his 
opponent's maximum potential gain. 


History and Practicality 

The minimax technique appeared to be of limited prac- 
ticality when it was first discovered because of the rapid 
increase in the number of terminal positions as the look- 
ahead tree grows. The number of terminal positions that 
need to be analyzed in a minimax search is equal roughly 
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to the average number of options at each choice raised to 
a power equal to the depth of the search tree, For exam- 
ple, consider the game of chess, which averages thirty- 
eight options at each choice point. A minimax search 
considering a look-ahead of four moves for each player 
would have 38* terminal positions. That is more than 4 
trillion (4,000,000,000,000) positions. 

You do not have to be a mathematical genius in order 
to determine that a process that grows exponentially like 
this one is going to get out of control very quickly. 
Because of this exponential explosion and because there 
were no computers in the 1940s, the minimax algorithm 
initially received little attention. 


I—H—ÓÉ——M——MH————MÁ——M—————— ——— 
In practical terms, the first player 
always maximizes, the second player 
always minimizes. 


The Alpha-Beta Technique 

In 1956, at the Dartmouth Summer Research Con- 
ference on Artificial Intelligence (see reference 1), John 
McCarthy pointed out that Bernstein's chess program did 
not need to analyze all of the terminal positions in order 
to select the move that was best in terms of the minimax 
strategy. 

Although no formal description of the idea was given 
at that time, several of the game-playing programs writ- 
ten in the late 1950s appear to have employed an enhanc- 
ed version of the minimax procedure, which has come to 
be called the a-8 (ie: alpha-beta) pruning algorithm. The 
name seems to have been coined by McCarthy, 

The first clear description of the technique for English- 
speaking audiences was published in 1969 by Slagle and 
Dixon (see reference 3). The a-8 procedure provides а 
remarkable increase in the efficiency of the search pro- 
cess; and, with the advent of the high-speed computer in 
the late 1960s and 1970s, the minimax idea finally came 
of age. 

Although there are many references to the af 
münimax technique in the popular literature, the pro- 
cedure has not received much detailed analysis in the 
academic literature. The best expository presentation on 
this topic is a recent paper by Knuth and Moore (see 
reference 1). The technical details that enhance the effi- 
ciency of the a-8 strategy are scattered throughout a 
number of hard-to-find sources. The purpose of this arti- 
cle is to summarize the main ideas and to present a sam- 
ple program with the key algorithms. 


Treasure Search 

To provide an explicit example, І have devised a new 
game that is easy to play and is easily programmed. One 
of the difficulties of describing the a-8 minimax pro- 
cedure within the context of a familiar game is that move 
generation and position evaluation are sufficiently com- 
plex that these aspects of the program tend to mask the 
fine points of the а-В search, The game we will consider 
involves very straightforward move-generation and 
position-evaluation routines, For this reason, we will be 
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able to concentrate on the tree-searching algorithm in the 
absence of unwanted distractions. 

This new game is called Treasure Search and is played 
on an 8-by-8 grid. A digit between 1 and 9 is randomly 
assigned to each of the sixty-four squares. Each contes- 
tant has a single playing piece which is initially posi- 
tioned in the central portion of the grid. The players take 
turns moving their pieces. A piece can be moved only one 
square at a time in one of four orthogonal directions (ie: 
north, south, east, or west), The object of the game is to 


Treasure Search 4 


6 


Ha m ш ІР 4 & in a 
ш л їп Bao C 
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6 
Which Direction far X? 


Table 1: Starting position for Treasure Search. The human 
player moves the "X" one square at a time and attempts to 
collect as many big numbers as possible, The computer 
moves the "'" on alternate turns with the same objective, 
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visit squares where a large number has been assigned and 
to collect as many of these as possible. Once a number 
has been taken from a square, that location is empty and 
subsequent visits provide no additional benefits, The first 
player to accumulate one hundred or more points wins 
the game. 

Table 1 depicts the playing board as it might appear at 
the start of the game. The human player has the token 
designated as "X" and always moves first. Move selection 
is made by pressing one of the four arrow keys 
(—,—,l,1) on the computer keyboard. The program 1 
will present is written for the Radio Shack ТК5-80 com- 
puter in Level II BASIC. 


The Treasure Search Game 

The specific numbers that appear in table 1 are set ran- 
domly at the beginning of each game; therefore, a new 
playing field is present for each and every game. The 
strategy for each player is to find a pathway in which he 
can collect large numbers for himself and at the same time 
deny large numbers to his opponent. The game was 
originally planned for young children. [ have subsequent- 
ly found that it is fun for children of all ages. 

To begin my presentation, I will provide a listing of the 
computer instructions for creating the playing Feld and 
accepting moves from the human player. Subsequently, 1 
will present the algorithm for selecting moves for the 
machine and then discuss enhancements that substantial- 
ly increase the efficiency of the search. 


The Program 
The initial statements in this program are very similar 


| ta those at the beginning of its two predecessors. Certain 
| housekeeping functions are required, such as setting aside 


memory for string storage, clearing the video display, 
telling the machine to treat all variables as integers, reset- 
ting the "seed" For the random-number generator, and in- 
itializing important variables: 


100 CLEAR 100; CLS: DEFINT А-7: RANDOM: 
SH =0: ST =0 


(Several versions of this program are given in the body of 
the text and in listings 1 thru 3.) The variables SH and ST 
represent the cumulative score for the human and the 
ТК5-80, respectively, 

Qur next objective is to solicit the human player's 
name so that we can communicate with him in a civilized 


| manner: 


| 110 PRINT @463, "PLEASE ENTER YOUR NAME";: 


INPUT NS 


The next step is to create several arrays that will be 
needed by the program. Two arrays are needed for 
remembering move directions (A and D), one is needed to 
provide an internal representation of the playing field 
(B), and several more are used by the tree search: M 
stores the move that is being considered at each level of 


| the look-ahead tree; E stores the evaluation score for each 


of those moves; Q keeps track of which moves have been 
considered at each level of the tree; V keeps track of the 
best pathway value for each level of the tree; Z 
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remembers a "killer" move for each level of the tree (this 
is explained later in this article); and PV is used to 
remember the principal variation that is selected by the 
tree search. The lines we will need are: 


120 DIM A(8), B(99), D(4), E(12), M(12) 
130 DIM PV(12,12), Q(12), V112), Z(12) 


Тһе array representing the playing field, B, is treated as 
a 10-by-10 grid with the first row having indices of 0 to 9, 
the second row, 10 to 19, the third row 20 to 29, etc. With 
this organization, the "squares" adjacent to any position 
are always separated by a constant value. The square to 
the right is always the current square plus 1. The square 
to the left is always the current square minus 1. To go up, 
add 10; to go down, subtract 10. For move generation, 
we create an array with the following coefficients: 


140 041) = —10: 042) = —1: DG) = 1: D(4) = 10 


We will use a special Feature of the TRS-80's architec- 
ture to produce moves for the human player. А special 
array is needed to take advantage of the fact that the 
keyboard is memory-mapped. 


150 A(1) = 10; А(2} = —10: А(4) = —1: 
A(8) = 1: CLS 


Since our program is designed for children of all ages, 
we will let the human player adjust the playing strength 
of the machine. Young children can play against a weak 
opponent. Older children can select a more competitive 
opponent. 


160 PRINT 461, “TRS-80 PLAYING STRENGTH 
(1 TO 5)" INPUT Y 


The larger the number, the deeper we will have the 
machine search. 

The variable DM is used to set the maximum depth of 
the look-ahead search, It is defined as twice the value Y 
minus 1. This will produce searches of one ply, three 
plies, five plies, seven plies, and nine plies for playing- 
strength settings from 1 to 5. A five-ply search involves 
three moves for the machine and two for the human op- 
ponent. {A ply is a move by either opponent; the com- 
bination of one move by both sides is called a play or a 
turn; thus two plies equal one move, . . GW] It is also 
necessary to create the array that provides an internal 
representation of the playing field. This is done by assign- 
ing a digit from 1 to 9 to each of the squares in the playing 
area: 


170 DM = 2*Y: FOR I = 11 TO 88: 
БІ) = RND(9); NEXT I 


The squares that surround the grid are used to 
designate the edge of the board and are set to a value of 
99 for this purpose: 


180 FOR I = 0 TO 10: ЩІ = 99: NEXT I: 
FOR | = 89 TO 99: Bil) = 99: NEXT I 

190 FOR I = 19 TO 79 STEP 10: BUI) = 99: 
B(I + 1) = 99: NEXT I 
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Announcing the most important utility 
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The playing field also needs to be presented on the video 
display, along with a title for the game: 


220 CLS; FOR 1 = 11 TO 88: IF Bil) = 99 THEN 240 
230 X$ = RIGHTS (STRS (B(I),1): GOSUB 1000 
240 NEXT I: PRINT @22, “TREASURE SEAKRCH'";Y; 


T he subroutine starting at line 1000 computes a loca- 
Hon on the video screen (R = row; C = column) and 
prints a character there: 


1000 R = INT (1/10): C = I—10*R: 
K = 141 + (8—R)*64+C*4 
1010 PRINT К, Х$;: RETURN 


Our next objective is to enhance our video display by 
printing the names of the contestants on the left-hand side 
of the screen where the score will be recorded. We also 
need to put each player's piece on the playing field and to 
define several useful variables. Ү% is a string variable of 
twelve blank spaces. Z$ is similar except it represents 
thirty-two blank spaces. These two variables will be used 
when we wish to erase part of the video display. The 
variable T represents the position (row-column) of the 
computer piece, and H represents the position of the 
human piece: 


250 PRINT @256, N$5:: "ari i com "IRS-B80";: 
YS = STRINGS (12, " ') 

260 T = 54: TP = |1, He 45: 
HS = "XX": 2$ = STRINGS (32, " ") 

2701 = T: X$ = T$: GOSUB 1000: 
B(T) = 99: БІН) = 99 

280] = H: X$ = H$: GOSUB 1000: GOTO 300 


The position where each player's piece is located is not 
available for a move, so those positions in the B array are 
temporarily set to the value 99. 

Now we are ready to create the module that solicits the 
human's move, First we will start with a message to pre- 
sent when the requested move is not legal. This can occur 
if the human attempts to move off the playing field or to 
a position occupied by the machine's playing piece: 


290 PRINT @788, "ILLEGAL MOVE, TRY AGAIN"; 
FOR [=1 TO 999; NEXT | 


In most situations, line 290 will not be executed. Instead, 
the message will usually be a request for the human 
player's move: 


300 PRINT (2788,25. : 
PRINT (2788, "WHICH DIRECTION FOR X^; 


The machine waits for the human's response by doing a 
rapid cycle from the beginning to the middle of line 310. 
When a keyboard response occurs, the machine checks a 
special location in memory that keeps track of the arrow 
keys and determines which bit has been set by the key- 
press: 


310 IF INKEYS = "" THEN 310 ELSE R = PEEK(16444) 


The player's response is then processed to determine the 
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sions; and mare, No wonder 
pros say OASIS makes 
micros run like minis 
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new square (|) for his piece. 

А test is also made to make sure that the new square is 
on the playing field and not currently occupied by the 
machine's piece: 


320 R = INT(R/8): J ^ H+ A(R) 
330 IF BJ) = 99 THEN 290 ELSE PRINT @ 78s, 2%; 


If the move is legal, the necessary changes are made to 
the video display and to the internal representation of the 
board. In addition, the player's score is modified approx- 
imately and a check is made to determine if the game 15 
over: 


3601 = H: В) = 0: X$ =" 

GOSUB 1000: SH = ЖҮНІ 
370 H = J: БІН) = 99: 1 = H: X$ = HS: 
GOSUB 1000 
380 PRINT 321, SH;: IF SH > 99 THEN 930 

Move-Selection Strategy 

This completes the module for soliciting and processing 
the move selected by the human player. We can see that 
Treasure Search is much easier to program than more 
familiar games such as chess or checkers. We are now 
ready to address the major focus of this article, namely, 
move selection by the machine. As a first approximation, 
1 will present a relatively simplistic strategy and then 
subsequently will consider more sophisticated ap- 
proaches. 

The following initial strategy surveys the playing field 
in each of the four directions from the current position 
(T) of the machine's playing piece and selects as the best 
move (BM) the square which has the largest value (BV): 


530 BY = —1;[=0 

S40 Î =] + 1:J = T +01): IF B(J} = 99 THEN 560 
550 IF B(]) > BV THEN BM = J: BV = Bi} 

560 IF ] « 4 THEN 540 


This is equivalent to a look-ahead search of one ply. 
Once a move has been selected, it is then necessary to 
make that move on the video display and to make the ap- 
propriate changes in the internal representation of the 
playing field. In addition, the score for the machirie needs 
to be modified and a check needs to be made to determine 
if the game is over: 


800 I = T: BUI) = Û: X$ = "—": 
GOSUB 1000: rr. YS: 

810 T = BM: ST = ST--R(TY: BIT} = 
[ = T: X$ = T$ 

820 GOSUB 1000: PRINT @513, ST;: 
IF ST < 100 THEN 300 


To complete the program, we need two messages to 
signal the end of the game: 


910 PRINT (2915, 
“THANK YOU FOR A PLEASANT GAME"; 
920 GOTO 920 


930 PRINT (2917, 
"CONGRATULATIONS, YOU WIN";: GOTO 920 
1000 К = INT(I/10); C=I—10°R: 


К = 141+(8 — К)"64+С*4 
1010 PRINT @ К, X$;: RETURN 
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[Please note that this simple version of the game is not 
the version given in listing 1. To acquire this version, 
type in all the BASIC lines presented so far in the 
text, . . GW] 


Implementing c-D Techniques 

If you run this program on a TRS-80, it will play a legal 
game, but it will not be particularly challenging. Your 
children will probably enjoy playing it because they will 
beat it most of the time. А one-ply look-ahead does not 
produce brilliant play, To make the machine more in- 
telligent, we need to add the a-§ minimax algorithm. То 
do this, we will substitute the following code for lines 530 
to 560: 


510 DT — DM 

SAUL = 1:5 = 05 = —I1 

530 Vio) = —99; V(1) = —99: M(O) = T 
M(1) = Н 


The maximum depth of the search, DT, is set to the 
value DM which was calculated at line 170. Mext, we in- 
itialize several key variables. The depth of the search (L) 
starts with a value of 1. The variable that remembers the 
cumulative difference between the changes in the players’ 
scores (5C) is set to zero. The variable that keeps track of 
which player has the move (5) is set to a — 1, 

The array that retains the best values obtained so far at 
each level of the tree is initialized at a —99 for index 
values of Ô and 1. The array that keeps track of the move 
(М) currently being considered at each level of the tree is 
set to the value T (the location of the machine's piece) for 
the index value of 0 and to Н (the location of the human's 
piece) for the index value of 1. 

The first move considered in the look-ahead process 
will be for the machine. The value of L at the base of the 
tree will be 2. You may think this a bit curious, but it is a 
useful strategy since we will want to refer to V(L — 2) 
апа МІ. — 2) at several points in the search process. 

To begin the main loop of the tree search, we increase 
the depth (L) by 1 and then initialize the variable Q (an 
index for the moves that have already been considered at 
this level of the tree), the variable S (an index indicating 
whose turn it is to move), and the variable V (the value 
for the best move found so far at this level of the tree): 
5401 =L + 1: QO(L) = 0:5 = —5: VIL) = VIL —2) 

The next step is to increment the © index so that the 
machine can consider the next move option at this level 
of the tree, If we have exhausted all of the move options 
at this level, it is time to branch to a special section of 
code that instructs the machine to back up one level in the 
tree; 

580 СКІ) = QOO) + 1: IF COD) > 4 THEN 760 

If the move options at this level have not been exhausted, 
the machine is instructed to generate the location (J) of a 
square to which the player can consider moving: 


590] = МІ — 2 + DIQ) 
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Making Moves 

Move generation is quite simple because M(L —2) 
always represents the current location of the piece of the 
player whose turn it is to move and D(Q(L)) represents 
one of the four directions in which a move can potentially 
be made. | say potentially because the new location could 
be off the playing field or could already be occupied by 
the opponent's piece. Our next statement checks for this: 


600 IF B) = 99 THEN 580 ELSE MIL) = J: EL} = BA) 


If the move is legal, the new location is recorded as the 
current move at this level in array M, and the digit at this 
location is recorded as the current value at this level in ar- 
ray E. In addition, the internal representation of the play- 
ing field, B, is modified to reflect this move, and the 
variable SC is altered to keep track of the relative points 
accumulated by each player: 


610 В(Ј) = 99: BM(L —2) = 0: SC = 5С + S * E(L) 


In order to provide a visible record of the machine's 
"thought" process, the machine is instructed to print the 
move location (J), the cumulative change in the score at 
this point (SC), and the best value so far at this level, 
V(L), in the empty area on the right side of the video 
display. The machine also checks to see if the current 
depth is the maximum possible depth. If not, it branches 
to line 540 which starts the main loop again by going one 
level higher in the tree: 


620 PRINT (2179 + 6471, J; SC; VIL, "и 
ІРІ < DI THEN 540 


If the search is at the maximum depth (ie: L = DT), then 
the machine records the current vaiue of SC as a potential 
new best value: 


670 УМ + 1) = —5 * 5С 


The next step is to reverse the move we just made. 
When a new move is made, the board representation is 
updated at line 610. When the move is taken back at line 
680, we refer to the process of "downdating" the board: 


680 B(M(L}} = EiL): ВМТ. — 2) = 99. 
SC = SC — $ ° E(L) 


Negamax 

To determine whether the value recorded at line 670 is 
better than the current value at this level, we employ the 
negamax procedure (see reference 1). This is equivalent to 
the minimax procedure except that its implementation re- 
quires fewer programming steps. Rather than minimizing 
and maximizing at every other level, the negamax ap- 
proach always maximizes the results at a given level, but 
it reverses the arithmetic signs at every other level to pro- 
duce the identical result as the minimax procedure. (You 
may recognize the similarity between this approach and 
the use of the logical NOR operation in circuit design. 
Two levels of NOR logic are equivalent to a level of 
ANDs followed by a level of ORs.) The following line im- 


plements the negamax calculations: 


700 IF WL) < —ViL + 1) THEN 
YL) = —ViL + 1) ELSE 580 


If the new value is worse than or equal to the current 
value, the machine branches to line 580 and considers 
another move at this level. If the new value is better than 
the current value, the machine continues to the next state- 
ment: 


740 IF L = 2 THEN BM = MiL}: 
PRINT @180, BM; Via}, 


If the search process is at the base of the tree (L = 2), 
then the new best move is recorded for later use and an 
announcement of our new find is printed on the video 
display. This includes both the new location, BM, and 
the net difference in the score produced by the anticipated 
sequence of moves, V(2) 


Evaluating for Cutoff 

At line 700, the minimax rule was applied to select the 
best option for the player with the move. The next con- 
sideration is whether the current move will produce an 
e-3 cutoff. The logic for this decision is based on the idea 
that the opponent may already have a move at this level 
in the tree that guarantees him a value that is at least as 
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good as the опе we are considering in the current branch. 

This procedure is easy to implement but not particular- 
ly easy to understand. The general idea was explained by 
an example by W D Maurer in an earlier issue of this 
magazine (see reference 2), and a detailed exposition is 
provided by Knuth and Moore (reference 1). For our pur- 


Listing 1: Listing for the game of Treasure Search, written for 
the TRS-80 using Level 1] BASIC. This game, in its various ver- 
sions, illustrates the usefulness of alpha-beta pruning when 
searching a tree for the best strategy in a two-player game. The 
game, as written here, plays an unmodified alpha-beta strategy 
against a human player. See listings 2 and 3 for additions that 
cause the computer to play more rapidly. 


00 CLEAR 100: CLS: DEFINT 4-2 RANDOM: SH = С: 
ST=0 

110 РЕЦЫТФ463, "PLEASE ENTER YOUR ЧАМЕ";: INPUT МЗ 

120 DIM AB), В(99), D(4}, Ett 2), М(12) 

130 DIM PV(12,12), Q(12). WIR, 2012) 

140 Dl) = -10: D(2) = —1: Dt3) = 1: Di4} = 10 

[50 Ati) = 10: A(2) = —10: А{4) = —1: ACB) = 1: CLS 

160 PRINT @461, "TRS-BO PLAYING STRENGTH i1 TO 5)": 
INPUT ¥ 

120 DM = 2'Y: FOR I = 1E TO 8& Bil) = ЕМІҢЗ) NEXT I 

180 FOR = ОТО 10: ВО) = 99: NEXT I: FOR] = 69 ТО 99: 
ВП) = 99: NEXT I 

190 FORI = 19 TO 79 STEP 10: Bil) = 99: Bil + 1) = 99: 
NEXT | 

220 CLS: FOR I = 11 TO 88: IF Bil) = 98 THEN 240 

230 ХФ = RIGHTS (STR$ (B(D),1): GOSUB 1000 

240 NEAT k PRINT (222, "TREASURE SEARCH"; Y; 

250 PRINT @ 256, N$;: PHINT@ 446, “THS-80":: 
Y$ = STRINGS (12, " '] 

260 T = 54: TY = "'".H = 45: Hj = "X" 
2% = STRINGS (32, " "] 

270 | = T: X$ = TF: GOSUB 1000: B(T) = 98: БІН) = 88 

280 I = H: X$ = Н: GOSUB 1000: GOTO 300 

290 PRINT@ 788, "ILLEGAL MOVE, TRY AGAIN”: 
FOR I = | TO 999: NEXT | 

300 PRINT#@ 788, 7%;: PRINT@786, “WHICH DIRECTION FOR 
x". 


310 IF INKET$ = "" THEN 310 ELSE Н = РЕЕК(16444) 

320 B = INT(IR/B: ] = H + ACR) 

230 IF Bij) = SS THEN 290 ELSE PRINT ТЕН, 4%; 

360 |= H: BU = 0: X3 = "—": GOSUB 1000: SH = SH + ВІ) 

370 H = J: B(H) = 99:1 = Н: X$ = Не: GOSUB 1000 

380 PRINTG321, SH;: IF SH > 99 THEN 930 

510 DT = DM 

520 L 2 1: SC = 0:8 = -l 

530 O} = -99: М1) = – 99: MO} = T: Mil) = H 

MO е + ІШІП = 0 5 = -& Vil} = VL = 2) 

S80 QL) = CXL) + E: IF СИ!) > 4 THEN 760 

590 J = MIL — 2) + DIAL) 

600 IF B(I) = 99 THEN SBO ELSE MiL) = Т: EL} = BU) 

610 БІ) = 98: BEML — 2)) = Û: SC = SC + 37 EL) 

620 PRINTMIYS + 64° L J; 3; VILE " IF EL « DT THEN 
540 

670 VL + h = -575C 

680 B(M{L)) = EL): BIM(L — 2) = 99 SC = SC — 3° EYL) 

700 IF AL} < - VL + D THEN YL) = -VIL + D ELSE 580 

740 IF L = 2 THEN BM = M(LI: PRINT(2180, BM; V(2); 

750 IF VIL) < -ViL — ІІ THEN 580 

760 L-L-1:52 -S: PRINT@243 + 64 " L YS): IF L > 1 
THEN 680 

BOO | = T: Bil = @ Xf = "—'": GOSUB 1000: РНІМТ 179, ҮЗ; 

Bid T = BM: ST = ST + B(T): BIT) = 99:1 = T: X$ = T} 

B20 GOSUB 1000: РНІМТ 513, ST;: IF ST < 100 THEN 300 

910 PRINT @S15, “THANE YOU FOR A PLEASANT GAME’: 

920 GOTO 920 

930 PRINT азу, 
GOTO 920 

1000 R = INT (10); C =1 - IO'R:K = 141 +(8-ВҺН) "64+ 
"4 

1010 PRINT@E, X$;: RETURN 


"CONGRATULATIONS, YOU WIN: 
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poses, the jab is accomplished by a single statement: 
750 IF МП) < —V(L — 1) THEN 580 


if the condition specified in line 750 is satisfied, then a 
cutoff is not called for, and the process branches to line 
580, where the next move option is considered at this 
level. If the condition in line 750 is not satisfied, the pro- 
cess continues to line 760, which instructs the machine to 
back up one level in the tree: 


760L = L — 1: 5 = —S: PRINT@243 + 64 "1, Ү;: 
IF L > 1 THEN 680 


The backup procedure includes decreasing the value of 
L by 1, changing the index that indicates which player has 
the move, erasing the move information printed on the 
right side of the video display, and branching to line 680 
to execute the downdate instructions for the new value of 
L. If the value of L decreases to 1, all options at the base 
of the tree have been examined and the search is com- 
pleted. In this case, the machine drops to line 800 and 
makes the move which has been stored by variable ВЫ, 

It is important to note that the jump to line 680 for 
dawndating is followed by execution of the minimax test 
(line 700) for a new best move at the new value of L; 
sometimes the program proceeds again to line 750, where 
another cutoff may occur. Note, also, that line 760 can be 
entered from two different locations. In addition to drop- 
ping through from line 750, the machine can be directed 
to line 760 frorn line 580 as a result of exhausting all 
possible move options at a given level. The a-f test at line 
750 provides a means for terminating the search at a node 
before all of the options have been analyzed. 

The version of Treasure Search just cornpleted is given 
in listing 1. 


Traditional Techniques 

This completes the o-8 minimax module. You may be 
surprised that this algorithm can be presented in only a 
few lines of BASIC. The simplicity of the presentation is 
possible because we used the negamax procedure and 
because Treasure Search is a simple game. It is very 
straighttorward in terms of move generation (line 590), 
move evaluation (line 600), and the ease of updating (line 
610) and downdating (line 680) the internal representa- 
tion of the playing field. This simplicity also means that 
the algorithm will execute fairly rapidly, and thus a 
search of nontrivial depth can be completed in a reason- 
able amount of time. 

The algorithm that I have presented for the œ- 
minimax procedure is quite different from the one that 
appears in most textbooks, Traditionally, the algorithm 
generates all of the moves at each node and then orders 
them using a plausibility routine before proceeding to the 
next deeper level of the tree. This approach is based on 


Listing 2: To implement the killer heuristic, these lines are to be 
added to listing 1, replacing line 59D of listing 1 and inserting 
lines 550, 560, and FID. 


550 J = 2th: = 0 

550 I = [ + 1:IF] = ЫП - 2) + UT} THEN 800 ELSE IF I < 4 
THEM 560 

590 ] = MIL — 2) + 00001): IF] = ZO) THEN 580 

710 IF L > 2 THEM AL) = MIL) 
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the well-known finding that the efficiency of the a-B 
method is increased greatly when the strongest moves for 
each player are examined first at each level of the tree. 
The disadvantage of generating, ordering, and storing all 
of the moves at each level is that most of them will never 
be examined if an o-3 cutoff occurs. If a cutoff can be 
produced by some other means, a great deal of time and 
memory can be saved by ignoring most of the moves at 
each node and omitting the ordering process, 

The obvious question is, of course, how can we have 
our cake and eat it too? The competition among chess 
programmers over the last decade has led to some useful 
discoveries that are relevant to this problem. We will 
consider two of these discoveries that are especially effec- 
tive in increasing the efficiency of the a-@ minimax pro- 
cedure. The first is the killer heuristic and the second is 
the iterative search. 


The Killer Heuristic 

The killer heuristic is a simple, yet powerful, idea that 
greatly improves move ordering. Instead of trying to 
order moves on the basis of a special plausibility analysis, 
the killer procedure simply remembers moves that were 
effective in the past. That is, information generated as a 
byproduct of the regular tree search is remembered; and 
it is applied later on in the search when a similar situation 
is encountered. In our implementation, we will remember 
the move that was judged most recently to be the best by 
the minimax rule at each level of the tree: each time we 
visit a new node in the tree, this move will be tried first. 

To implement this idea, a few additions and modifica- 
tions are necessary (see listing 2). When the tree search 
moves to a higher level, the first move examined should 
be the killer for that level (lines 550 and 560 of listing 2). 

First, the appropriate move is read from the Z array, 
then a check is made to make sure the move is legal. If the 
killer does not produce an immediate cutoff, the search 
process will revert back to the normal procedure of ex- 
amining each of the possible options. This process is con- 
trolled at lines 580 and 590, 

We need to modify line 590 of listing 1 to make sure 
that a move is not examined twice (first as the killer and 
then as a regular option). 

The final step in implernenting the killer heuristic is to 
provide a means for remembering the move which is cur- 
rently most effective in terms of the minimax strategy at 
each level of the look-ahead tree. This is accomplished by 
recording the current move each time the search process 
finds that it is the best one so far; this is done at line 700 
of listing 1. 

If the process is at the base of the tree (L = 2), then the 
move need not be recorded since the killer strategy does 
not apply at this level. It is too late to define a move that 
should be searched first at the base of the tree. By not 
altering the killer at L = 2, we make sure that the move 
examined initially will be searched only once even if it 
turns out not to be the one eventually chosen. 

The killer heuristic is a very powerful addition to the 
a-B minimax algorithm. It requires only a small change in 
the algorithm, involves a negligible amount of time in 
terms of code execution, and often results in a decrease of 
50% or more in the number of nodes actually visited in 
the search tree. At the deeper levels of the tree, it ac- 
complishes essentially the same function as plausibility 
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ordering, but does it much more efficiently. 

The killer heuristic does not provide a means for order- 
ing the moves when the machine is constructing the initial 
“limb” of the look-ahead tree. Because the search is a 
depth-first search, the process begins by selecting a se- 
quence of moves that starts at the base node and goes to 
the maximum depth. The о-8 cutoffs are most effective if 
this initial limb contains the strongest moves at each node 
for each player. This first stage of the search can be very 
time-consuming if the moves that are initially examined 
are eventually discarded for better ones. Because the 
killer heuristic employs strong moves only after they 
have been discovered by the regular search process, it is 
not helpful in structuring the initial "limb" of the look- 
ahead process. 


The Iterative Technique 

А different technique has proven its effectiveness for 
this purpose. This procedure is the iterative tree search. 
Its effectiveness for increasing the efficiency of the о-28 
minimax procedure was discavered serendipitously, At 
Northwestern University, for example, the Slate-Atkin 
chess-programming team was concerned about time con- 
trol in move selection. Occasionally, in a complex posi- 
tion, their chess program would conduct its regular look- 
ahead search and would not complete the task in the 
amount of time anticipated. In several instances, the 
search would require four to five times as long as an- 
ticipated, This was a serious problem because chess tour- 
naments are conducted under strict time allowances. If a 
program takes toa much time for move selection during 
the early stages of the game, very little time will be 
available when it is needed during the latter part of the 
contest. 

To cope with this problem, Slate and Atkin im- 
plemented an iterative procedure whereby the search is 
conducted in stages. At first, a complete two-ply search is 
conducted, then a three-ply search, then a four-ply 
search, etc, until a search of the desired depth is reached. 
The advantage of this procedure for time control is that a 
search can be aborted at any time and the machine can 
fall back upon the move selected by the immediately 
preceding search of one less ply in depth. It is possible to 
use information gained in the early, shallow searches to 
help structure (ie: order) the deeper searches. 

Interestingly enough, Slate and Atkin discovered that 
this ordering information caused an increase in the effi- 
ciency of the deeper searches which more than made up 
for the time spent conducting the shallow searches. They 
also found that the beneficiai effect of the iterations in- 
creases as the depth of search increases. 

The iterative search is much easier to implement than 
you might think. The key idea For enhancing the efficien- 
cy of the a-@ search is that the best sequence of moves (as 
judged by the minimax strategy) from a shallow search 
can be used to order the initial moves in the deeper search 
which follows, It is necessary to develop and record the 
principal variation For each of the searches. 

This means that, instead of remembering just the best 
move at the base of the tree, the machine needs to record 
the best moves for each side at every level of the tree. 
Thus, it predicts the initial move, the best reply, the best 
counter-reply, etc. This principal variation is then used 
for selecting the initial limb for the next deeper search in 
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Listing 3; Additions to listing 1 to implement an iterative tree 
search algorithm. These fines are to be added to the combination 
of listings 1 and 2. 


500 POR] = 4 TO DM: a] 2) = PY, I): NEXT I 

SIU IF P¥(2,3) = H THEN DT = DM ELSE DT = 2 

720 [= L: РУ) = MIL IF L = DT THEN 740 

730 Iz 1+ i: PYL = РУП. + 1,0: IFI < DT THEN 730 

7B0 IF DT = DM THEN 800 

790 FORI = 2 TG DT: А) = PV(2,1:: NEXT i: DT = DT + 2: 
GOTO 520 


the iteration, In our present algorithm, we employ this 
strategy by placing the principal variation from the 
previous search in the killer array at the start of each 
iteration. 

The first requirement is the development and storage of 
the principal variation, This is fairly difficult to explain 
but not very difficult to implement (see lines 720 and 730 
of listing 3). Once we have a principal variation, we then 
modify the initial preparation for the look-ahead search 
(see lines 500 and 510 of listing 3). 

This accomplishes two important things. At line 500, 
the killer array receives the moves for each side that were 
ascertained to be best on the move calculation from the 
previous turn (not the previous iteration of this turn, but 
rather the last time the machine made a move). The index 
1-2 is used because the first two moves anticipated by that 
variation (one for the machine and one for the opponent) 
have already been played. 

Line 510 checks to see if the opponent actually made 
the anticipated move. If so, an iterative search is un- 
necessary since the principal variation from the previous 
move calculation provides the same ordering information 
as would be obtained by the iterations. The search depth, 
DT, is therefore set to the maximum depth, DM. 1f the 
opponent does not make the anticipated move, an 
iterative search is required and therefore the search 
depth, DT, is set at the minimum value. Note that DT — 
2 calls for a one-ply search. 

When a search has been completed, it is necessary to 
determine if the maximum depth has been reached or 
whether another iteration is required. If the latter case 
holds true, the principal variation from the most recent 
iteration is stored in the killer array and the search depth 
is increased. In our present implementation, each itera- 
tion is two plies deeper than its predecessor. Lines 780 
and 790 of listing 3 accomplish this task. 


Analysis of Modifications 

With these additions, the program will select a move in 
the Treasure Search game by using an iterative a-(i 
minimax procedure enhanced by the killer heuristic, To 
demonstrate the power of this modified algorithm, I have 
made some sample runs which count the number of nodes 
visited in the look-ahead tree in an actual game with and 
without the various modifications. These results are very 
informative. 

The program was examined in four variations: 
minimax, а-Й minimax, a-B minimax with the killer 
heuristic, and iterative o-8 minimax with the killer 
heuristic. The version involving the minimax strategy 
without c-Û is produced simply by replacing line 750 
with: 


750 GOTO 580 
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This eliminates all of the a-8 cutoffs. 

To insure comparability of our results, an initial game 
configuration (digit assignment) was constructed and 
placed in an array such that each game started with the 
playing field depicted in table 1, In addition, the same 
series of moves was made by the human opponent in each 
game. Each version of the program calculated a move for 
the machine's first four times to play. In each case, the 
search depth was set for a seven-ply search, The number 
of nodes in each of the look-ahead trees is presented in 
table 2. The node count for the iterative search is the sum 
across all iterations. 

Án analysis of these results demonstrates the powerful 
effect of the a-B procedure. By using the IP statement at 
line 750 in the a-8 versions, the search effort is reduced 
dramatically. [In our example with a seven-ply search and 
with four options at each node, the a-§@ modification 
reduces the node count by a factor of about 10. Since 
there is an approximate linear relationship between the 
number af nodes in the tree and computation time, the 
o- procedure selects a move in one-tenth the time of the 
full minimax search. Since the two procedures always 
select the same move, this enhancement in speed comes at 
essentially no extra cost. 

The results in table 2 indicate that the killer heuristic is 
also a powerful addition to the a-8 algorithm. In our ex- 
ample, the node count was reduced by 30% to 50% by 
simply remembering moves that had proved themselves 
effective at an earlier stage in the search. 

This modification also provides substantial benefits at 
minimal extra cost in terms of processing time and 
memory requirement, The empirical analysis presented in 
table 2 also demonstrates the beneficial effects of the it- 
erative procedure. The number of nodes generated in the 
calculation for the first move was reduced by almost 25% 
despite the fact that searches of one ply, three plies, and 
five plies were conducted prior to the seven-ply search. 

In the calculations for moves 2, 3, and 4, the prior prin- 
cipal variation correctly predicted the human's move so 
that the machine dispensed with the iterations because it 
already had the ordering information they would have 
produced. The results presented in table 2 clearly indicate 
that the iterative procedure enhances the efficiency of the 
search process. 


[Improvements 

A comparison of the full minimax procedure as it was 
employed in the early 1950s with the modern, enhanced 
a-D procedure indicates a truly dramatic increase in 
search efficiency. The full minimax procedure averaged 
approximately 17,000 nodes for the first four move 
calculations. The modern algorithm as presented in this 
article averaged approximately 600 nodes for these same 
four calculations. This difference is large enough to con- 
vert an impractical but elegant idea into a powerful pro- 
gramming tool. [ should also point out that the effec- 
tiveness of these procedures would be even more notable 
if we had examined a game like chess with more than 
thirty options at each node instead of a simple game with 
only four options at each node. 

There is an additional way to increase the efficiency of 
the а-Й search. In the present program, the evaluations of 
the terminal positions are based on a cumulative process 
in which the treasures collected at each node in the tree 
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Number of Nodes in 
the Look-ahead Tree 


Fourth | 


Second Third 
Move Move 


First 
Move 


13157 18458 20029 
1865 1650 1641 


Minimaa 
a-B Minimax 
eB Minimax wih Killer 
Heuristic 969 1023 926 
erative œb Minimax with 
| Killer Heuristic 753 571 675 


Table 2: An empirical analysis of the minimax algorithm and 
enhancements as applied to the Treasure Search game. Each 
version of the program conducted a seven-ply look-ahead 
search. 


are added or subtracted to a running total. As the search 
process nears the maximum depth of the tree, it is possi- 
ble to set boundary conditions (ie: a window) that deter- 
mine whether the final value can influence the selection 
process. 

іп many cases, the nonterminal score will be sufficient- 
ly deviant that the search can be terminated prematurely 
wthout any change in the ultimate decision process. This 
enhancement can significantly reduce the time required to 
complete the search. 


Strategic Weakness 

This program Юг Treasure Search will play a fairly in- 
telligent game. As presented here, however, it has a ma- 
jor weakness. When the game reaches its final stages, the 
machine continues to search for a pathway which gives it 
the greatest amount of treasure in the long run. This is 
not an optimal strategy because the game is won or lost at 
this stage by short-range planning. The first player to 
reach 100 wins. The machine with its present strategy 
may pass up a large treasure which would provide an im- 
mediate win in favor of a smaller one which ultimately 
leads to a rich lode. This could throw away an easy win. 

Serious players may wish to introduce a special set of 
instructions for the endgame to correct for this weakness. 
The machine's game can also be strengthened by convert- 
ing the program to assembly language. The deeper the 
look-ahead search, the greater the apparent intelligence 
of the machine. Conversion to assembly language will 
permit the program to search six plies deeper without in- 
creasing move-selecting time. 

This article should provide useful information to 
anyone who wishes to write a game program which 
employs the а-Й minimax procedure. Ш 
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PROGRAMMING LANGUAGES 


FORTH: a (ull, extended FORTH interpreter/compiler produces COMPACT. 


ROMABLE code. As fast as compiled FORTRAN, as easy 10 use as interactive 
BASIC. 


SELF COMPILING: Includes every line of source code necessary to recompile 
isell. 

EXTENSIBLE: Adds functions at will, 

28058080 ASSEMBLERS included 

Single license, OEM licensing available 

Please specily CPU type: 280 or BOBO 

supplied wilh extensive user manual and tutorial: £750.00 

Documentation alone: $25 DU 


ENHANCED ‘TINY’ PASCAL: We still call it Tiny’ but it's bigger and better 
Than ever This is the Famous Chung/Tuen ‘Tiny Pascal with more features 
added Features include 
recursive procedures functions «integer anthmetic * CASE 


* FÜR (loop! “Sequential disk 1/0 * опе dimensional arrays 
“ІР THEN El SE * WHILE -'PEAK & ‘PORE 
* READ & WRITE REPEAT UNTIL = more 


Tiny’ Pascalis last Programs execute up 10 ten times faster than similar BASIC 
programs 

SOURCE TOO! We still distribute Source, in ‘Tiny Pascal on гасп discette 
Sold, YOu can even recompile the compiler, add ligatures (т just gain insight inte 
compiler constuction 

Tiny Paseal is perfect for writing texi processors, real time control systems 
virtually апу application which requires high speed. Requires 3BK CP/M Supplied 
wilh complete user manual and source on discette $85 00, 


Manual alàne 510 00. 
——————— —SOF IWARE SECURITY 
ENCODE/DECODE: А complete software security system for CP/M. Encodes 
Decode is a sophisticated coding program package which Transtorms dala stored 
on disk тїй coded text which is completely unrecognizable. Encode/Decode 
supports multiple security levels and passwords А user delined combination 
(One billion possible) is used to cade and decode a tile. Uses are unlimited. Below 
аге а lew examples 
“ [fala bases - general ledger = inventory 
= payroll Tiles = COnespondence = ассои pay/Tec 
= programs ь tax records . mailing lists 
Encode/Decode 15 available in lwo versions 
Encode/Decode | provides a level of security suitable for normal use 
Encode/Decode |І provides enhanced securily Tor {һе mast demanding needs 
Both versions соте supplied on discelle and with a complete user manual 
Encode/Decode | 850.00 
Encode/Decode th $100.00 Manual alone: $15.00 


—INTERCOMPUTER COMMUNICATIONS 

TERM: a complete intercommunications package for linking your computer 10 
other computers. Link either 10 other CP/M computers of 10 large limesharing 
systems. TERM 15 comparable to other systems but costs less, delivers more and 
spulce rs provided an discette! 

With TERM you can send and receive А5011 and Hex files (СОМ too. with 
included convertion program) with any отпег CP/M computer which has TERM ог 
COMpalinie package Allows real time communication between users on separate 
Systems aS well as acting as limesharing terminal 
“ Engage /'disengage printer ~ error checking and auto retry 
‘Terminal mode lor limeshanng between systems « conversational mode 
* Send ЕЕ “receive files 
Requires: 32K CP/M 
oupplied with user manual апа 8080 source code. $110 00 
Manual alone: $15.00. 


CP/M Formats: 8" soft sectored, 5" Northstar, 
5” Micropolis Mod 11, Vector MZ 

All Orders and General Information: 
SUPERSOFT ASSOCIATES E 
Р.О. BOX 1628 | 
CHAMPAIGN, IL 61820 
(217) 359-2112 
Technical Hot Line: (217) 359-2691 


-SuperSort (answered only when technician is available) 


“CP/M AEGISTERED TRADEMARK DIGITAL RESEARCH 
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Ack BYTE 


Conducted by Steve Ciarcia 


The Automatic 
Apartment 


Dear Steve, 

| would like to can- 
gratulate you on your 
remote-control article using 
the BSR X-10 ("Cormnputerize 
a Home," January 1980 
BYTE, page 28), 1 have built 
a unit, and it is now so 


much a part of my life that 1 
take it for granted. It wakes 
me up, controls the lights, 
and guards the apartment in 
conjunction with a simple 
burgler alarm. 

] have envisioned a 
system of lighting control 
that would illuminate any 
room that I enter, while 
darkening the one | just left. 


In "Ask BYTE," Steve Ciarcia answers questions on any 


area of microcomputing. The most representative questions | 


received each month will be answered and published. Do 
you have a nagging problem? Send your inquiry to: 


Ask BYTE 
c/o Steve Сінгсіп 
РОВ 582 


Glastonbury CT 06033 


If you are a subscriber to The Source, send your questions 
by electronic mail or chat with Steve (TCE317) directly. Due 


to the high volume of inquiries, personal replies cannot be 


| given. Be sure to include “Ask BYTE ін the address. 


To Place Ап Order 
1-804-231-3680 


For this system to work, it 
must keep track of the 
number of people in the 
apartment (if there are more 
than one), and it must be 
able to sense their motion 
from room to room. Thus, 
if one person is in the living 
room, and he goes to the 
kitchen, the kitchen light 
should come on, while the 
living room light should go 
off. If there were more than 
one person in the living 
room, the light should re- 
main on until the last person 
has left. Of course, manual 
control should be available, 
and the system should be 
able to recognize any sens- 
ing errors it rnay make, and 
reset itself accordingly. 
Obviously, 1 need a door- 
way sensor that will detect a 
person passing through, and 
also detect the direction he 
is going. Would you suggest 
ultrasonic sensors, ar would 
infrared optical sensors be 
more practical? Could you 
provide some circuit ideas to 
help me along? 
Jim Porter 


Її ат always glad fo hear 


' MARYMAC INDUSTRIES, INC. 


AUTHORIZED SALES CENTER 


from someone who takes 
computer control seriously, 
Having п computer and 
automating your apartment 
makes being "gadget happy 
sound almost respectable. In 
any case, | am familiar with 
your problem, and [ll try to 
offer a few circuits that 
might help. 

When Í first got involved 
with security systems, I did 
a lot of investigation on mo- 
tion detectors, ultrasonics, 
and infrared systems. Very 
few companies offer auto- 
matic systems that count 
people and control lights in 
rooms. This should give you 
some indication of what you 
are getting yourself into. 

Two possible methods 
that come to mind are 
detecting the motion of 
people within a room or 
counting them as they enter 
and exit. 

Motion detectors usually 
incorporate one of three 
techniques: infrared, ultra- 
sonic, and microwave, The 
infrared types are the 
cheapest, They rely upon 
changes in ambient light, 
Text continued an page 270 


(Questions & Answers 
Texas 1-713-392-0747 


BRAND NEW IN CARTONS DELIVERED. Marymac Industries owns & operates Radio Shack © dealership in Katy, Texas, Warran- 
ties will be honored by all company owned Radio Shack o stores, & participating franchisees and dealer authorized sales centers. Save 
slate Sales Tax. Texas Residents Add Only 3% Sales Tax. Open Man.-5at. 10-7, We pay freight and insurance. No extra charge for 
Master Charge & Visa. Call us for reference in or near your city. Ref: Katy National Bank, Katy, Texas. Radio Shack* Authorized 


WE OFFER ON (г WE ALWAYS 
OFFER 


REQUEST 


Н каа ваши 
Puit 


Federal Express 2 b) NO extra charge for Master Charges 
i or Visa 
Houston Intercontinental Airport El rr ЕЛ We always pay the freight and 
Dolivery in stock TRS-BO Modal I & П ingurance 
| = Taking orders for Modal Ш 
U.P.S. BLUE к Where Your Dollar Kl Toll frae order number 
: | Means Моге - ili | ha пі | 
Refarances from people who have E^ Our capability to go to the giant Tandy 


Save 
1 0% 0 1 5% o stock, 


OR MORE JOE McMANUS 
"-— 


Glrcta 60 on Inquiry card. 


bought computers from us probably 
in your city 


Computer warehouse 5 hours away, 
in Ft. Worth, Texas, to keep you in 


ED McMANUS 
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for your computer 


5680 


Expand your computer's capabilities with this easy-to-use drum plotter. 
The Strobe Model 100 interfaces to any computer to generate professional quality graphics. 


OFFERING High Resolution Graphics Output + Outstanding Performance * Assembler Coded 
Drivers for High Speed Plotting + Precise Operator Controls + Interactive Coordinate Input 


ALSO AVAILABLE Hardware Interfaces for — TRS-BO * APPLE II + РЕТ · 58-100. 
Applications Sofiware Package providing vector plotting and variable size alphanumerics 
for: TRS-80 Level II BASIC, Applesoft BASIC, Northstar BASIC, CBASIC, 

Microsofi BASIC é FORTRAN. 


""H5 20 APPLE gang Pe) are hadam zc lard; бүт Anpe nmt Co 
агні V rer ane e Былтыр hne hme TO SEC Fa Fy 
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= ҮП! "TW | 
gr mW 


STROBE INCORPORATED 
897-5A Independence Avenue, Mountain View, CA 94043 
(415) 969-5130 


iu +12¥ 


ga AHE 


ІК 
ADJUST 
FOR 23kHr 


Number Type GND 


+12¥ 


ІСІ LM 1812 
Ica МЕ555 
СЗ 7404 


TRANSDUCER 
I 
Ih L + Мм + м 
INI وود‎ OUT 
+ 
GNO lüuF ек 
16=42mH | ч ok an 
= Аср FOR 
MILLER 6211 HIF 23 kHz 
қ. М i 
^723kH: » c2K z 
TRANSDUCER 
1 LE 
| 404 
Soon І МІНІ? 


2N2807 б 1000 
HEAT SINK 


REQUIRED 


SENSITIVITT | 
1M | 
ТЕЗ 


LOK 


=m. 0.01 pF 
| MYLAR 


[> ЗАН: 


TRANSDUCER 


ағыс 


| T^ 
27% d 


Figure 1: Ultrasonic transmitters. The circuit of la has a usable 
range of about twenty feet. The circuit of figure Ib is more ap- 
propriate for greater distances. Both circuits transmit con- 
tinuously at 23 kHz. 


2.2K 
1M5231 | 
TTL LEVEL 
5,1 ¥ ж. HE. 
de — 
0.024F 
ETE 
(0816 Û 
0.005 0.1 uF SIGNAL PRESENT 


i SIGHAL МОТ PRESENT‏ ا 


Figure 2: Ultrasonic receiver, This simple receiver has TT L-compatible outputs, and it will work with either transmitter in figure I. 
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OSBORNE 
BUSINESS! 


Discover What A Truly Great Business System 
Can Mean For You! 


Buying a business software package can be a 
difficult ond frustrating process. Your needs won't 
conformto any standardized system, and you can't 
take the time to develop your own system from 
scratch. After all, why re-invent the wheel? 

Before you (or anybody else) Installs a computer 
system for your business, you owe it ТО yourself to read 
our books. 

OSBORNE/McGraw-Hiil has published these 
celebrated business programs in book form to help 
you know what'sin o good business softwore package 
and what it can do for you. 


PAYROLL WITH 
COST 


FATEOLI Wir OST ane a a 
= ОШ ORARE = 


ACCOUNTS 
PAYABLE/ 
ACCOUNTS 


RECEIVABLE * GENERAL 


LEDGER 


Clreia 171 on inquiry card. 


ACCOUNTING" 


What to expect from a GOOD 
business system 


Osborne's three business books ore renowned 
for excellence in design and In documentation. Each 
book is written from o system user's point of view, and 
carefully describes the mechanical design of the 
system, including the functian and operation of each 
program, Our books explain іп detali how to use the 
progroms, What's more, they contain complete 
program listings and supporting technical 
documentation, like data file structure, hardware 
requirements and specific information about 
changing ond installing the programs. These 
are also available, ready ta run on your computer, 
from independent deolers in the Osborne Dealer 
Network. Call or write for a dealer referral list, 


Order Form: 


"The books aie ауайаһҺі іп both Weng BASIC and C-BASIC 


Роуз send me tha ut books; 


Payroll wiles! Acctg - CBASIC $2000 S m. 
Ассоциа тусч їс гүү = CBASIC REGIE вр 99 | 


| Genetol чта CBASIC 


Tan: Co! rodeni oniy Obr 172% ВАНТ 
Shipping. How Д леви 0.750 par book 
ед, 5400 faralgn 


Facies tend Information package Tor: 


Г] End veer L] Deae: 


Натф: 
Айаана 
СІҢ: 
замир, 
€ OSBORNE/McGraw-Hill А 

630 Bancrott Way, Dept. B10 Елі, 


Berkeley, CA 94210 
For faster shipment or credit card, phone (415) 548-2605 
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Text continued from page 266: 
and the latest designs incor- 
porate an active photosen- 
sitive integrated circuit, Ін 
fact, Delco Electronics (7 
Oakland St, РОВ 2, 
Amesbury MA 01913) was 
offering an under-$30 kit a 
while back, іп your applica- 
tion, with lights flashing on 
and off this may not be a 
reliable approach. 

There are many ultra- 
sonic systems on the market, 
and they range in price from 
$50 to 8100. My only 
criticism of them is that they 
are prone to false alarms 
and you may find that the 
harmonics interfere with the 
BSR system. If you'd like to 
try placing one across a 
doorway or diagonally 
across a room, you could 
try the circuits shown in 
figures I and 2. These units 
operate at 23 kHz. Depend- 
ing upon the sensitivity set- 
ting, they will detect most 
anything passing through 
the beam. For small rooms, 
you won't need much 


10K 


02 
FAL SDD 


power, so the circuit of 
figure Ia should suffice. If 
you need a range of greater 
than twenty feet, use the 
higher-power version shown 
in figure 1b. The receiver for 
either circuit is shown in 
figure 2. By the way, the 
output is TTL (transistor- 
transistor logic)-compatible, 
Normally the signal will be 
a logic 0 (1e: nothing 
interrupting the beam be- 
tween the transmitter and 
receiver); the signal will go 
to a logic 1 only when 
someone walks into the 
room. 

The most effective system 
for detecting motion uses 
microwave radia- 
tion—similar to police radar 
and operating on the same 
X-band frequency. In my ex- 
perience, these are the best 
by far. They are relatively 
false-alarm free and very 
sensitive, | have them in- 
stalled throughout my 
home, апа Í have found 
their reliability to be excep- 
tional. Unfortunately, they 


tez 1 
та! 500 


ic 
Та! 314 


NOTE: 01 AND Q2 MOUNTED IN DOORJAMB 


are expensive (in the range 
of $150 to $400 for domestic 
installations). А good unit is 
the Midex 55 made by 
Solfan (665 Clyde Ave, 
Mountain View CA 94043). 
Solfan's more expensive 
units have contact-closure 
outputs which would work 
well in your application. 
The final solution to your 
problem might be to build a 
people counter. The circuit 
in figure 3 (sent to me by 
William Curlew) might be 
exactly what you need. t 
consists of two photodetec- 
tors (and two separate light 
sources) mounted in the 
doorjamb.Normally the light 
beam is uninterrupted and 
the output of the 
photodetectors is low. As 
long as there is light on both 
sensors, the output of ICab 
іѕ low, As someone starts 
through the doorway, one 
of the sensors goes high, 
clocking the [K flip-flop into 
one of two direction states, 
When the person fully enters 
the doorway, blocking both 


Ice 
T4L 300 


IC 5 


-^ | 


CLEAR‏ لے ےا 


7415193 


the sensors, a trigger pulse is 
generated and sent to gates 
2с and 2d. Depending upon 
the state af the flip-flop, the 
clock pulse will be directed 
to either the count-up or 
count-down line of the 4-bit 
up/down counter, ІС5, The 
counter will increment as 
people walk into the room 
and decrement they walk 
ош. A manual reset is pro- 
vided to start things out cor- 
rectly. When the 4 outputs 
are tied to a parallel input 
port, your computer can 
read it as often as necessary 
to determine how many 
people are left in the room. 
Since the counting is done in 
hardware, timing is not 
critical. !t will accommodate 
only fifteen people in its 
present form, so don't have 
too many guests пі your 
parties, Finally, for absolute 
certainty, you may want to 
use it with the ultrasonic cir- 
cuits previously discussed. 
Steve 


| >bg 
TO 
| -*b] | COMPUTER 


PARALLEL 
L bo INPUT PORT 


Tbs | 
E 


" MANUAL 


WITH TWO LIGHT SOURCES OM 
OPPOSITE SIDE. 


J RESET 
д 


Number Type 


| |С1 


ІС2 


СЗ 
ICA 
ICS 


74514 
?4L 200 


7873 
74121 


7418193 


4-5VGND 


14 
14 

4 
14 
16 


Figure 3: This circuit із capable of optically detecting the passage of people through а doorway and maintaining a count of people in a 
room. The photo-transistors sense motion through the doorway and cause the count stored in ICS (a 4-bit binary counter) to either be 
incremented or decremented, depending upon the direction of passage. 
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SUPER SAVINGS ON SOFTWARE) 


Limited Time Offer — Offer Expires December 31, 1980 


DIGITAL RESEARCH 


ISE 
Double Density or Quad "7, /manus 


ONLY 


CP/M® 1.4 Northstar . $149/$25 
CP/M® 22 Cromemco $189/$25 


(Spaculy Seng or Пот Dendy} 


TRS-80* 
Model 1 CP/M 1.4 ........ $129 
Model ll CP/M 2.2 ....... $149 
MICROSOFT 
Basie 80 ............. $269/$25 
Basic Compiler ...... $325/$25 
Рогїтап 8D ........... 5349/%25 
MICROPRO 
Word-Star (Ver. 2.1) .. 5349/%40 
Word-Star 2.1 
with Mail Merge ..... $465/$65 
Mail-Merge 
(Requires 2.0 or 2.1) . $119/$20 
DataStar ............ $269/$35 
Word-Master ........ $119/$25 
SuperSort | .......... $189/$25 
SuperSort li ..,...... $159/$25 
SuperSort Ill. ....,... $109/$25 
COMPUTER PATHWAYS 
ePearl (level 1] ....... $89/$25 
ePearl {level 2) ...... $279/$25 
ePearl (level 3) ..... $529/$25 
MICRO-AP 
Selector П-С2 ...... $249/$20 
sSelector IY ..,..... ,. $429/$35 
| EDT ............. $289/$25 
S-Basic Compiler .... $289/$25 
WHITESMITHS 
"GC" Compiler .... CALL FOR PRICE 


Pascal (incl “G") .CALL FOR PRICE 


INTERSYSTEMS 
Pascal/Z Version 3 А 2-80 


Native Code Pascal 


$345 


Compiler 


Ф Aaqures CBASIC-Z 
Ll Migs Trademark 
a © Supplied in source cûde 
с Requres MICHOSOFT BASIC 


SHIPPING & INSURANCE 
$2.50 Per Package. Prices 
Assumed Advanced Prepayment 
CCD & Charge Cards 2% Higher 


Business Applications 


Software 

PEACHTREE 

*O General Ledger . $399/$40 
'DAccts Receivable .. $399/$40 
“ПАссіз Payable ..... $399/$40 
"OPEN ............ $399/$40 
'DOlnventory ......... $399/$40 
“Пп Property Mgt ...... $799/$40 


"OC. PA. Client Write-Up$799/$40 
“OMailing Address .. 


SUPER SPECIAL! 
Purchase General Ledger, 
A/P, A/R, Payroll 
(Structured Systems, Peachtree 
or sa tae 


DEDUCT AN ADDITIONAL 


$100 
From The Total Order 


STRUCTURED SYSTEMS 


e General Ledger ..... $699/$25 
sAccts Receivable . 5699/525 
eAccts Payable ...... $699/$25 
aPayroll ............. $699/$25 
einventory Control ... $399/$25 
eAnalyst ............. $189/$15 
eLetteright .......... $189/$25 
ТОКЕ e m $85/$20 
USORI MN 2 $85/$20 
GRAHAM-DORIAN 

"eGeneral Ledger .... $699/$35 
'sAccts Receivable .. $699/$35 
"eAccts Payable ..... $699/$35 
"Payroll ........... $699/$35 
*einventory ......... $699/$35 
“аСавһ Register ..... $449/$35 
*eApartment Mgt. ... $449/$35 
'sJob Costing ....... $699/$25 


APPLE OWNERS 
Now Available! 

On Microsoft Z80/CPM 
Conversion Unit For The Appie 
THE APPLESOFT 
— Cai! For Price— 

Also Available For Use МІР ii 
PEACHTREE 
Business Software Application Packages 
CALL FOR BARGAIN PRICES 


1618 James Street, Syracuse, NY 13203 (315) 422-4467 


. $349/$40 


MiniMicroMart, Inc. 


TWX 710-541-0431 


ALL 
LIFEBOAT ASSOCIATES 
SOFTWARE 
LESS 10% 


C BASIC Il 
$89 


ALL 
COMPUTER DESIGN 
LABS SOFTWARE 
LESS 20% 


ELECTRIC 
PENCIL 
LESS 15% 


All Offers Subject To Withdrawl 
All Prices Scheduled To Change 
December 31, 1980 


All Prices Are For Software Sup- 
plied On Standard IBM Compat- 
ible 8" Single-Density Disk. Add 
$10.00 Per Disk For The Follow- 
ing ай” CPM® Compatible 
Formats: 

-Northstar DD 

-Northstar SD 

-Northstar Quad 

-Micropolis QD 

(Vector Graphics) 

Superbrain 3.0, DD or OD 
(Some 54" Transfers Require 
More Than Gne Disk). For Other 
Formats Contact Us For Pricing. 
Specify Format To Avoid Delay 

B" Assumed if Not Specified 


Circie 172 àn inquiry card, 


master charge 


стас 
m 


Remote Control 
in Europe 
Dear Steve, 

Please tell me if the X-10 
remote-control system by 
BSR could be operated on 
220 V 50 Hz in Europe. 1 
see from the schematic 
diagrams and various pic- 
tures it is designed to work 
on 110 V 60 Hz. Do they 
have a 220 V system? If 
not, is there any way | 
could adapt the system to 
work on a 220 V system, 

Please tell me where І сап 
buy the set (ie: common 
console, cordless controller, 
appliance module, lamp 
module, in-wall switch 
module) using an American 
Express card; maybe from 
Sears as you said in your ar- 
ticle, If so, please let me 
know the address of Sears; 
for that matter, any reliable 
dealer who accepts 
American Express. I'll be 
grateful for the two answers. 
Next time you are in Europe 
drop in and see us. We have 
a wood stove too, and 1 
hope to connect it to the 


introducing . . . 


central heating system. 
Rangith Amitirigala 
Brugg, Switzerland 


Up to this point the X-10 
system has been available 
only in the American ver- 
sion (115 VAC 60 Hz). The 
custom LSI (large-scale in- 
tegration) device used in the 
American units, surprisingly 
enough, can work on either 
50 or 60 Hz. The polarity 
set on pin 13 of the 
comrmand-console integrated 
circuit selects either of the 
two operating frequencies. 
These consoles cannot, 
however, be easily can- 
verted from 115 V to 220 V 
operation without con- 
siderable component 
changes. 

А call to BSR (USA) Ltd 
ін New Jersey produced 
some fruitful answers to 
your question. Even though 
BSR is working on a Euro- 
pean version of the Х-10, 
another company has just 
announced availability of a 
220 V 50 Hz unit. Í suggest 
that you contact this firm 
for price and delivery. The 


source 15: Busch-Jaeger 
Elektro GmbH, 5880 
Ludenscheid, Freisenberg, 
Post Fach 1280, West Ger- 
many (BRD), 

As for Sears Roebuck 
and Company, if is my 
understanding that the firm 
accepts only its owr credit 
card, Rather than worry 
about which stores will 
accept your credit card, you 
may find if easier to go your 
local bank (in Switzerland) 
and arrange for a letter of 
credit or bank draft when 
ordering from an American 
company. 

Steve 


Operational Amplifiers 

І have been using the 
AD284] isolation 
operational-amplitier 
system that you described in 
"Mind Over Matter" (June 
1979 BYTE, page 49) as an 
EKG (electrocardiogram) 
monitor, in conjunction 
with a surplus chart 
recorder. Can you recom- 
mend some books that will 


"Tie. 5 MINDexCHANGE “ie. Can асап volumes of dala tor you 


sy s/em—one 


HHS Ces 


needs 


and exirac| what is mosi relevanl ig your E 
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Systeri—one if a Pascal based inlarmalien 
storage and retrieval System Sailseyrces are 
ready made databases of compuling 
füscLFCeES, cordract clauses, tDiiogeaphec 
references, and more 


"Tee 15 sultable for Ihe researcher, lawyer, 
contractor, educalor, and studeni. Virtually 
anyone assembling or accessing laxi based 
Information may benefil fiam this versatile 
und productive information management 
tool 


"чл, із desied to adapl lo your special 


масаттанған a simple dichonary ef key |= 
vdr е ûr Througn a moe Comper bul BIHESE: [- 
tive thesaurus cl Кау concepts as defined by | 


assaciatgcd word groups 


шақы сап 2551651 a legal practice or con 
macias Ofte a ihe Пеле ісіп of legal 
documents from slandard causes, and т 
searching case йгїгёї® lor legal precedents 


"IN Dex 


ат @ 51/50 


яу, ваја: 


Ш vanable length lewi records which. may 
span Мес and disks Io accomrmmodale 
large dalabases. 

Ranked тей езгі in order ol clasesr match 
te your ingur 

Interactive inquiry a5 viel! as езді for 
inquiry archive 1095 

Fully automatic association of your key 
wüds 10 22 or a Seected range à! len! 
records 

Сипа! ех ng On allTextEin a recu or 
on delimited key word groups amd Ihe 
ability tà suppress key group guiput 
Farnmallng and сири contels with 
апсана destimalion 


UCSD Pascal is a registered trademark of The Regenis ol Ine University of Calloria PASCALIM is a trademark ol Sorcim 
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Inireductary prices: 


"i'll. 5ysiem — one, for UCSI 
Pascal L5, ILO, or PASCALIM wilh 


sample dalagases and manual .,$ VEP 
і „єй 


"улс, manual only 20 
MINDexGHANGE selleaurces fram 5 25 
prices vary wilh darabase olease ire 
quire for sperifics 


Спас оғың anos) БІБІТІЗ 
Bi Centennial Loop. Sule А 
Eure, Oragen ЭТ 
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soll seciceed diskelles 


Circle 173 on ingurry card 


help me to learn more about 
operational amplifiers? 
Matsutoshi Uchiyma 

Tokyo, Japan 


fam glad you are gaining 
experience with the circuit. 
As far as expanding your 
mind a little, | suggest the 
following books: 


€ Operational Amplifiers 
—Design and Applica- 
tions, Jerald C Graerne, 
Gene E Tobey, and 
Lawrence P Huelsman, 
McGraw-Hill Book Cor- 
pany, Mew York NY 
1971. 

Ф Applications of Opera- 
tional Amplifiers—Third 
Generation Techniques, 
Jerald G Graeme, 
McGraw-Hill Book Com- 
pany, New York NY 
197 3. 

® Handbook of Opera- 
tional Amplifier Circuit 
Design, David F Stout 
and Milton Kaufman, 
McGraw-Hill Book Corn- 
pany, New York NY, 
1976. 


I hope these help. 
Steve 


Dear Steve, 

| consider your series of 
articles the best collection of 
homebrew-type construction 
ideas and projects available 
to the personal-computer ex- 
perimenter. Your article 
"Selt-Refreshing LED 
Graphics Display" (October 
1979 BYTE, page 58) has 
prompted me to write you. 

l'd like to propose a pro- 
ject to you. | understand 
that a construction project 
called "Cyclops" appeared іп 
Popular Electronics that ac- 
tually used a dynamic- 
memory integrated circuit to 
act as a “pseudo-image sen- 
sor," Can this unique idea 
be extended to larger-area 
memory devices? The 
4 K-byte circuit would make 
a nice 64-by-64 element 
array. 
Jesse Newton 


Thanks far the pat on the 
back. Sometimes late at 
night Î need it. 

f remember that article 


$АМ$ CIRCUIT IT DESIGN SOFTWARE. 


37 TECHNICAL PROGRAMS TO LET YOU SPEND LESS TIME ON ROUTINE CALCULATIONS, STATISTICS, 
ANALYSES...MORE TIME ON CREATIVE DESIGN AND ENGINEERING. 


sams—ihe leader in technical publishing— now offers the most ad- 
vanced engineering sofiware systems available. These lesled, 
documented, debugged programs соп be used os sland-atone pro- 
grams or as Subroutines for more complex progroms. 


EB FASTER INFORMATION — Solve simullaneous equations wilh real 
and complex coefficients and potynomial roots. Quickly delermine the 
effects of an infinitely variable sei of design parameters, Plot graphs 
for various Functions while varying scales to fil dala. 


EN EASY TO RUN — 7 cassettes include 37 debugged programs 


[ | PLOTTING GRAPHS FOR VIDEO DISPLAY (5 Programs] 


Histograms Gadrlesian Pias SemriLaganthmie. Plois Log-Log Plots Polar Plols 


516.95 


C] PLOTTING GRAPHS FOR LINE PRINTER (3 Programs) 
artesian Plots Semi-Loganthmic Plois Polor Plots #26000 516 95 


| ACTIVE FILTER DESIGN Сб Programs) 


Low and Hign-Pass (Bessel, Bullerworlh, 1, 2, and 3-dB Chebyshev; Stole-Yorjobie Filler 
Bandpass Fliers wilh O's less than 10 and 50 Staggered- Tuned Bulterwarlh Bandpass Fillers (2, 


3, of 5 states), Molch Filta #276001 521,95 
DESCRIPTIVE STATISTICS & REGRESSION ANALYSIS (3 Programs) 


Descnptiyg Stglislics (Mean, slondord devignon, vorignce, kurtosis, z-sceres, Curvilineor Regres 
sian dineo. inverse, polynamip!, exponential, logarithmic} Mullivonobdie Linear Regression 


#76002 $7] gh 
C] ELECTRONICS | {5 Programs} 


fener Diode Voltage Regulalor Design 555 Timer Design {monostotie ond osloable circuils) 
Transistor Bios Parameters. Sungie-Stage Transistor Amplifier Design Hear Sink Selechan and 


Design #26003 $1695 
ELECTRONICS il (7 Programs) 


4-Qucdront Archangent Function RectongularPolar Conversion ang Complex Number Math: 
emuricz Minimum ond Maximum lues of on Array Roots of Polynomiols wih Regl Coellicients, 
Inverse Laplace Transforms of a Transfer Funclion Sélulian of Simultaneous Equations wiih Real 


and Complex Coelicenls #276004 516.95 5 
к! ELECTRONICS IN (8 programs) 


Ачей ond RMS Yolues ûf à Репвзаю Ғипепеп, Fourier Series Expansion of à Регойи Риге нё. 
Fourier Transform and Spectrum Pal Analysis п! Damped Oscillations Impedance Molching 


Pods PI-TEE fdelto-wye) Transforms #76005 $18.95 


[| CIRCUIT DESIGN PROGRAMMING ВОСК FOR THE TRS-80. 


биеш! Design Programs for Ihe TRS-80 by Howard M Berlin features oll of The programs listed 


oke oma moe #2174] 512 85 
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ШЕ FULLY DOCUMENTED —Easy-to-reod and follow inslruclions, 


ШЕ DESIGNED FOR POPULAR MICROCOMPUTERS — Designed far use 
on TRS-BO" systems hoving Level i! BASIC and at leas! 16K RAM; 
many of Ihe routines сап be adapted to run on ether popular com- 
puters. Programs will be available soon for Apple and Ohio Scientific 


EB PROGRAMMED, TESTED, AND DEBUGGED BY HOWARD M. 
BERLIN — Howard M. Berlin an author in the Blacksburg Series —is 
an electrical engineer with the Chemical Systems Laboratory at Aber- 
deen Proving Ground, Maryland, and hos been adjuncl instructor in 
Ihe DeparImentof Electrical Engineering at Ihe university of Qelaware 


тісте quantities othe bates and relurm ап ad with oner 
Moil 10: Howard W Soms & Со. Inc. * РО Нох 7082 
A300 Wesi 62nd Slreet 

Indianapolis, I 46206. (317) 28B-5400 
AMOUNT ОҒ ORDER 

„апа ral roe where applicabile) 

[5 Pi MEMT ENCLOSEE! 
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SEND INFORMATION ABOUT PRICE AND AVAILABILITY FOR SAMS SOFTWARE 
FOR: Û APPLE ГІ OHIO SCIENTIFIC 

Sums Sû warê Systems Пір avallatie from mapt Sams Оле шог and Com- 
pule Stores. Prices good in USA only In Canada, сопіпе! Lentroon 
TOM Lid. Searboraugh. Ontario, МІН 1H5, Canada. Offer expres 
li 31/81 


"TRS-80 гє c рінеді Trademark of Radio Shock, a division of lands Corp 
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well, and | have wanted to 
iry exactly what you sug- 
gest, I've шайға because | 
want fairly high resolution. 
Perhaps with the new 32 K 
апа 64 K bit devices I will 
try it, Give me a little time. 

The real problem 1 have is 
that there are so many good 
article ideas. [ still want to 
pul a computer in a car, de 
something with solar heat, 
remote control, and 
robotics. Аз long as you 
havent been dissatisfied 
with everything so far, I 
trust that Ill find something 
interesting in the meantime. 
Steve 


Across-the-Sea File 


Dear Steve, 

] read with great interest 
your article "Computerize a 
Home” (January 1980 BYTE, 
page 28), and | am in- 
terested in the BSR Х-10 
system. 

[ contacted the Commer- 
cial Section of the US Em- 
bassy here and also my 
employer's purchasing agent 
in New York, but neither 
could find me the address of 


the BSR Company. I would 
appreciate it if you could tell 
me the manufacturer's 
address. 

Thank you, 
Z Lapidot 
Rehovot, Israe! 


The address for BSR is: 
BSR (USA) Ltd, Rt 303, 
Blauvelt МҮ 10913, 
telephone: (914) 358-6060. 
There are many stocking 
distributors for its products 
including: The Software Ex- 
change, 6 South 5t, Milford 
NH 03055. 

BSR is an English com- 
pany, and there may be 
outlets closer to уаш than 
those listed here. 

Steve 


Point-to-Point 


Dear Steve, 

My compliments for a fine 
set of articles over the years. 
Only recently have | had the 
time to try some of the pro- 
jects you write about. I am 
planning to build the DVM 
(digital voltmeter) from your 
article in the January 1978 
BYTE ("Add More Zing to 


ARTIFICIAL 


INTELLIGENCE 


For Your 


the Cocktail,” page 37). 

І have contacted the 
printed-circuit board 
manufacturer that you men- 
tioned in your article, but it 
no longer has boards 
available for that particular 
project. I do have all the 
components, and would like 
to avoid the tedium of 
hand-wiring the project. Do 
you have any boards 
avallable for a reasonable 
price? 

] plan to use this circuit as 
part of a solar-energy- 
collector measurement 
system (among other 
things). l'm also trying to 
work out a method to 
manage energy consumption 
around the house, 

Frank ] Pakulski 


A lot of people have built 
and are using the DVM in- 
terface you mention. (Please 
note a typographical error in 
table I of that article. On 
ІСІ pin 24 is +5 V, pin 13 
is ground, and pin 12 is —5 
V.) Pm sorry that the com- 
pany that once sold the 
components по longer sup- 
plies them. [ have noticed 


‘C/PM® 
S-100 SYSTEM 


"SHIVA" is a highly-sophisticated VIRTUAL-PERSONALITY™ multi-level multi- 
user multi-tasking executive (operating system) for 8-100 based systems. It provides 
| your microcomputer system immediately with power comparable to that of large- 


ame maxi-computers 


| for a remarkably sma 
surprisingly little R.A.M. area, and is conversational!!! 


price, yet HIVA™ requires 


SHIVA's™ English-like 


input/output is interactive, dynamic, and may be reconfigured or expanded by the 


user. And SHIVA™ gives you the freedom to expand indefinitely. . 


„with tremendous 


hardware and software choice: SH1VA"" supports hard disks and floppies... . R.A.M. 


addressing beyond 64 kilobytes . 


password protection . 


time-sharing . 


multi-level user- reconfigurable 
.and features shell- commands similar to МІХ in structure! 


SHIV A" is compatible with C/PM® and C/DOS® for easy implementation and near 
universal software support!" SHIVA™ is available for 8080, 8085, MC6800, 6502, and 
ZRÜ9-hased systems. 
Versions are in development for ZILOG Z8000* 16-BIT, INTEL 8086" and INTEL 
iApx-432" 32-BIT PROCESSORS. 


| And Omega Research™ is dedicated to non-obsolescence and system superiorit 


software choice 


Е: HIVA™ supports BASIC, FORTRAN, 
ASSEMBLER, DATA BASE MA! 


AGEMENT, ALGOL-60, PASCAL. 


OBOL, a MACRO- 
. interfaces 


in development for UNIX®, С, LISP, PL/I, APL, and ЕТ-ЇЇ®. 
And needless to say, SHIVA™ is very fast 


SHIVA™ ,,., $350 -- 


“SHIVA” 


“YIRT LAL ساو‎ ITY" 
“RT D- iz à Ua af DIGITAL 


, and "OMEGA RESEARCI 


4” іш trademark of BELL LABORATORIES 


and" gU are Lrndernurka od i ZILOG, Inc 
i Ln ia u trudemark of INTEL CORPORAT "T 


No shipments prior to return of signed software 
ith agreement, For detailed information on 


send $1.00 postage and handling to: 


eS = 


CALIFORNIA AESIDENTS ADD Ê SALES TAX 
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- Available on 8" IL. B.M. Soft-Sectored Disks and 5" C/DOS* 
(Cromemco) Diskettes. Includes complete Documentation. . . 
М.С. & Visa orders accepted 


yy” re trailemarka of OMEGA ВЕЗҒАРГН 
EUL LIPMENT CORPORAT ION 


isa trademark of DIGITAL RESE АНС Н OF CALIFORNIA 
ing trademark of CROMENNULUO, inc 


OMEGA RESEARCH .. 


P.O. Box 479 


Linden, Ca. 95236 


(209) 334-6666 


Sam to 5pm Mon.-Fri 
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that companies such as 
lameco sell the MC14433 
DVM chip, but not the 
printed-circutt board. 

Recently, I have been ar- 
ranging for boards and kits 
on some of my articles, This 
time the sources are more 
closely regulated and the 
boards and parts will be 
available far into the future, 
Steve 


In-Depth Information 
Center 


Dear 5teve, 

| would like you to 
recomimend some texts that 
would introduce me to com- 
puter hardware, from basic 
switching theory through 
the actual architecture of a 
computer, I'm tired of 
superficial prose intended 
for the general consumer. 1 
need some more in-depth in- 
formation that 15 found only 
in engineering texts. You 
know, something that pre- 
sents the computer from the 
electronics engineer's point 
of view in a well-structured 
manner. What do you sug- 
gest? Аз a postscript,] would 
also like to learn about 
Pascal. 


Daniel R Shook 


You ask an extremely dif- 
ficult question. | have talked 
to other computer en- 
thusiasts and it seems that 
(given the wide variety of 
texts and computer books 
being published) no two can 
agree on what is best. | have 
felt that there is a void in 
this area, and, as a matter 
of fact, I have just written a 
book on building a Z80 
computer system from 
scratch. It's above the ir- 
troductory level, but not 
just for engineers— similar to 
my articles, It should be 
published in early 1981. 

In the meantime, | suggest 
vou join the McGraw-Hill 
Electronic & Control 
Engineers book club. Many 
of its monthly selections are 
introductory texts written 
for engineers. 

A good book on Pascal is 
Pascal User Manual and 
Report—Second Edition, by 
Jensen and Wirth from 
Springer-Verlag. 

Steve ll 


WE CAN TAKE YOU FROM 
WATERLOO TO THE SUPER BOWL. 
(By way of the North Atlantic.) 


in the few short months since we introduced Computer Bismarck", we've transported over 2500 adventurous minds to the North Atlantic - 
there to recreate the historic battle between the awesame German warship and the British Home Fleet. The startling realism and excitement of 
that experience have prompted many well-seasoned travelers to proclaim it ".. unique among computer games and board games alike."" One 
enthusiast had this то say: “The wealth of derail...is hardly short of fantastic. Only real war rooms...in the Pentagon have ever before been able ro 
simulate a battle in this manner." "" Now we offer two more strategy games to "mar" you on new flights of the imagination. 


COMPUTER NAPOLEONICS" 


takes you ta the battlefields of Waterloo on the 
fateful day of June 18, 1815. Here, the greatest 
hatte ever faughr is about to begin, awaiting 


only your commands to ser the amassed armies | 


in motion. 

You and your friend choose your role — 
either as the military genius, Napoleon, aras the 
Duke of Wellington, the iron-willed leader of 
the Anglo-Allied forces. The video screen 
displaysthe map of the Belgian countryside with 
the artillery, infantry, and cavalry units under 
your respective commands. 


AS NAPOLEON, you must utilize your 
superior combat strength and numbers to deal 
Wellington a quick and decisive defeat before 
his Prussian ally can supply reinforcements. 
Speed is of the essence. Bur any tactical blunders 
in military deployment will result in a repeat of 
history - Napoleon's ignominious defeat. 

AS THE DUKE OF WELLINGTON, 
you must not only survive the onslaught of the 
French artillery, cuirassiers, and the dreaded 
Imperial Guard, you must also inflict sufficient 
damage ta Napoleon's forces to prevent his 
relentless northward march of conquest. 


THECOMPUTER, in our solitaire scenario, 


plays ‘Wellington while you play Napoleon. | 


T wo levels of play are provided by making the 
entry of Prussian reinforcements variable. T his 
makesthe need for French military decisiveness 
and devastating execution even more critical. 


| COMPUTER QUARTERBACK” 


propels you onto the playing field of the Super 


| Bowl. From its multiple offensive and defensive 


plays and its real-time playing conditions 
to rhe animated video display of the grid- 
iron and the halftime statistics, по strategy 
football game has ever been more complete 
in detail or as exciting in realism. Three ver- 
sions are offered: Semi-Pro, Pro, and Computer- 
as-Opponent. 
SEMI-PRO presents you with a choice of 18 
offenses and 14 defenses. Here, you will begin to 
learn the intricacies of football; the thrill of the 
perfectly executed rwo-minure drill; the agony 
of the fumble, interception, and penalty. On 


| offense, you will leam ro read the defense and 


call audibles as needed. 

After you have mastered the Semi-Pro 
version, it's time to move on to the Big 
Time..the Pro version! 


THE PRO VERSION not only gives you 
every offense (36) and defense (24 plusdouble- 
teaming capabilities and special alignments) you 
could ever want, it also pives you the team you 
want! With 2.7 million computer dollars, you 
ger ta drafra ream to your style and specifications. 
Spend more on your quarterback and receivers 


| and your passing game may very well be 


unstoppable... but your running game may suffer 


for lack of funds. 
THE COMPUTER «eliminates all the organi- 


` zatianal drudgery of conventional board games. 


FOR THE NOVICE AND THE ADVANCED. 
Computer Mapoleonics has all the advantages of your 
basic, traditional wargame —mericulous detail, realism, 
and playability. Plus one. Because the computer keeps 
track of all the rules, neither player can make an illegal 
move. This makes learning it a cinch (mastery is quite 
another matter), and it will convert the novice wargamer 


It plays scorekeeper, referee, umpire, and lines- 
| man. As timekeeper, it makes you play in real- 
rime. Take longer than 30 seconds to hike the 
ball and five yards will be marched off against 
you for delay-of-game. 


“THE ROBOTS” is the team most ably 


into a Fanatic in no time. coached by your friendly computer. It's ready to play any time you are. It 
The advanced wargamer will find the computer a worthy even "learns" your tendencies and patterns through time, and it will 
opponent indeed, and the rwo levels of play in the solitaire version will make the necessary tactical adjustments. lt playsso well you must be in 


challenge the most experienced of strategists. top form to stand a chance against it. 


All you need to start on these mind journeys isan Apple [I with &pplesoft ROM card, 48K memory, and a mini-tloppy disc drive. For $59.95, 
Computer Napoleonics comes with the game program mini-disc, ovo mapboard cards, а rule book, and two player-aid charts. Computer 
Quarterback, for $39.95, gives you the game disc, а rule hook, and four play diagram charts. 


Credit саға holders, call 800-648-5600 (toll free) and charge 8 Computer Ambush (a tactical simulation of man-to-man combat in 
your order to your VISA or MASTERCHARGE In Nevada, call 800- World War ЇЇ} for your Apple: $59.95 (Operator 181) 
992-5710. For Computer Quarterback, ask for Operator 178; for To order by mail, send your check ra Strategic Simulations Inc., 


Computer Napoleanics, Operator 179. 
While you're at it, you can also get our other games: 
Ф Computer Bismarck for your Apple: 359.95 (Operator 180) 


Dept. B, 450 San Antonio Road, Suite 62, Palo Alro, СА 94306. Our 


l4-day money back guarantee assures your satisfaction. 


Computer Bismarck, TRS-BO 48K Disc: $59.95; | SE ыа 3 
32K Cassette: $49.95 ams STRATEGIC SIMULATIONS INC. 


"Creative Computing, Анд. 1950. 
** Popular Mechanics, Aug. 1980. 


Apple is a registered trademark of Apple Computer Inc. 
TRS-BO is a registered crademark of Tandy Corposatim. 
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Text continued [rom page 82; 

subroutine name, length, and the 
subroutine instructions. Thus, our 
load-subroutine primitive can be 
represented as: 


LSUB N,L,D,..D,- 


М = subroutine name or number 
L = subroutine length 
D, = subroutine instructions 


For example, the primitive: 


LSUB CLIP,5,D,..D4 


loads a subroutine named CLIP with 
the given five instructions. 

In order to maintain a sense of 
symmetry with these primitives, we 
need to include a primitive to read 
back a given subroutine. Although 
this feature does not affect 
displayed image, it does aid the host 
in debugging and keeping track of the 
current status of the display. Thus, 
we require a read-subroutine 
primitive, which can be represented 
as: 


Call on John D. Owens for all Your Computer Needs 


JOHN STARTED PROGRAMMING IN 1959 AND HAS WORKED ON 
THE ІВМ 704, UNIVAC І, МСК 304, CDC 6600, IBM 360/370 
AND MANY OTHERS. WHEN YOU CALL ON US, JOHN's EXTENSIVE 
EXPERIENCE BECOMES AVAILABLE TO YOU. 


М5 5000 and 8000 Systems 


The new rising stars! Beautifully designed and constructed with the Industrial Micro 
System reputation fer fine quality. These systems feature a 280 CPU, 5-100 bus; double 
density drives (either single or double sided] СРАМ, 5000 series uses mini floppies. 
B000 uses maxi tloppies. Hard disk and MP/M now available. 


Model 5-00125 with two double density drives. 32K Static RAM | 


Made] 8-00125 as above but with 8^ drives 


.. 92,755 
$4,185 


Winchester media; 16MB removable; 32, 84 or 96 MB Fixed. These drives are totally in- 
tegrated with the IMS hardware and CP/M, We can furnish a package consisting of an 
IMS system, your choice of CRT ог printer, optional hard disk and applications 


software. 


DRIVES 

Per Sci 289B Now Available!!! 
Cabinet and power supply 

Per Sci 277, 81,210. Shugart 
MPI B51 ,.,. $265 B52.,...... $36 


Innotronics and QUME also available 


HAZELTIME 1500............- 5885 
1510....,... $980 1520.... 51,210 
1420 (two year warranty! 


., $2,200 


DEC LA 35/36 Upgrade 


Increases baud rate to 1200. Microproces- | 


sor controlled. Many features include 
TOF, tabs and margin control. 


We have na reader inquiry number 
Call an us for product sheets. 
Dealer inquiry invited. 

Prices subject to change without notice. 
CODs accepted at no extra charge. 


WE EXPORT: 


Overseas Callers: 
Phone 212 448-6298 or Cable: OWENSASSOC 


TELEVIDEO SMART CRTs 
912 Ваһ С .... 
940 В әла С... ... 


IMS MEMORY 16 K static 
32 К static ...... $585 | 
53 K Dynamic with parity ....,. $950 | 
TEL MAINFRAMES, 5-100 


22 slat 


CALIF. COMPUTER SYSTEMS 


| COMTROLLER 5ingle or double density: 


5% or B drives. ROM Addressable, Price 
includes СРМ 22. S395 


TWX 710 588 2844 


We Are Known for Our Prompt and Courteous Service 


JOHN D. 
Associates, Inc. 
12 Schubert Street 


212 448-6283 
212 448-2913 


OWENS -` 


212 448-6298 


Staten Island, New York 10305 
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the 


RSUB N 
where: 
M = subroutine name or number 


For example, the primitive: 


RSUB CLIP 


reads the instructions of the 
subroutine CLIP and presents the 
data to the host, 

We have also assumed the existence 
of a programmable symbol genera- 
tor. In order to support this feature, 
there is the need for some method of 
loading the generator. We either need 
to load an entirely new font definition 
in the symbol generator or alter only 
certain symbols: thus we must pro- 
vide the option of loading the entire 
set or only one element. We can 
define each symbol by providing data 
which represents either the vectors 
that make up the symbol or by defin- 
ing a bit pattern that forms the image 
of the symbol. In either case, our 
load-symbol primitive can be 
represented as: 


LSYM M.(A,)D,..D, 
where: 


М = mode (АП symbols or a 
Single symbol) 

A = symbol code (optional: for 
single symbol only) 

D; = data mask defining the sym- 
bal 


For example, the primitive: 
LSYM $5,80,D,.. 


loads the symbol numbered 80 with 
the given data mask. 

Symmetrically, we must include a 
primitive ta read back the data 
describing a single or all symbols, 
This feature is necessary to бе able to 
produce hard copies of the displayed 
image. The host must know, if an im- 
age is to be plotted, how the current 
font is defined. We use the same 
justification as above to support the 
option of reading all or only selected 
symbols, Mnemonically, our read- 
symbol primitive can be represented 
as: 


ROTM MCA) 


where: 


M = mode (АП symbols or a 
Single symbol) 

А = symbol code (optional: for 
single symbol only) 


For example, the primitive: 
RSYM A 


reads back the entire font definition 
ta the host. 

[n order to fully support a require- 
ment for hard copy, two final 
primitives have to be provided. First, 
since we have assumed the existence 
of a color-look-up table, we must 
have some manner of reading back 
the values of the table to the host. 
Otherwise, the host would have to 
keep track of the current color defini- 
tions. This primitive thus reduces the 
host's bookkeeping and allows infor- 
mation on the actual displayed colors 
to be read back. For the same reasons 
as we described for the load-color- 
memory primitive, we must support 
the same options of reading back 
either the entire table, one entire 
parameter, or all parameters for one 
calor code. Mnemonically, we can 
represent our read-color-memory 
primitive as: 


KCRAM RMA) 
where: 


К = reference (Intensity, Hue, or 
Saturation color memory, or All) 
М = mode (Single address or All 
addresses) 

A = address (optional: for single 
address only) 


For example, the primitive: 
RCRAM LA 


reads back the contents of the entire 
intensity color memory. 

Finally, we must be able to read 
back values of the pixel data itself. 
This feature is necessary not only for 
the support of hard copy, but allows 
the host to interrogate the display to 
read back the values of pixels at 
specified points in the image. We use 
the same justification as for the load- 
pixel primitive to support the various 
options of reference (full-frame, 
viewport, or X,Y). Mnemonically, 


our read-pixel primitive can be 


represented as: 
RPIX R 
where: 


R = reference 
Viewport, or X, T) 


{Full-frame, 


For example, the primitive: 
RPIX F 


reads back the contents of the entire 
display-frame buffer. 


(255, 255] 


а8ТА 


©) да? 


өм” 
| Pe 


Figure 5: A sample of the images produced 
by Micrograph using the primitives of 


This completes our set of graphics 


listing 1. 


Call on John D. Owens for all Your Computer Needs 


TELETYPE Model 43 inventory SAIN 
Model 4320 AAK and AAL T 
Model 4330 punch/reader. 10 or 30 CPS 

B level, i' tape . 

Limited supply of Model 45 available. 


IBM 3101 CRT Model 10 _...51,195 
Model 20 . TM ON 

Selectric-like, detached keyboard. 0х16 dot matrix. 

Maintenance contract [rom ІВМ only $70 per year. 


ITHACA INTERSYSTEMS 

Full 5-100 [EEE Compatibility! Full 24 address bits. DMA 
disk controller. SYSTEM 2A includes 20 slot mainframe 
with front panel, 64K Dynamic КАМ. 280 CPU, 4 MHZ, 
extended addressing capability. 4 parallel, 2 serial FO, 
Hoppy controller. Our discounted ted price 53,236 


MARINCHIP · SYSTEMS М9900 

Elegant 16 bit CPU, 5-100 compatible Multi user, multi pro- 
cessor operating system. Extended precision commercial 
BASIC, FORTH, META, PASCAL, Word Processor and 
Text Editar. Fast and powerfull 

Complete kit and software package 

Assembled ......,.. 

We configure complete systems with Норру o or hard disk. 


MARINCHIP USERS: QB ASIC For the 9900, 2... 19220 


51,088 
,.92,595 


16 bit, 32K words, 54K BYTES memory 


MICROANGELO . 

High resolution graphics system, Microangelo Features 15" 
22MHZ, green phospher screen, 72 key keyboard; includes 
complete cabling and softw are. From SCION. 


GRAPHICS SOFTWARE On| line, real "T [or the 
М9900 to drive the Microangelo, For use in design of PC 
board masks, ІС masks and other applications usually re- 
quiring a 5200,000 sy stem 


COMPUTER TO COMPUTER COM? COMMUNICA TIONS 
Enables communications from a micro to a terminal or to 
another micro, mini or maxi computer. Modes of opera- 
tion: TERMINAL (your system acts like an intelligent ter- 
minal}, FILE-FO-FILE, LOCAL (Disk commands). 
Full‘Half Duplex on В“ or 5° disks. COM to COM mode 
does Full CRC léerrorcheck andretransmits block on error. 
Object Code, ; SourceCode...,.,...5150 


INDUSTRIAL 
MICRO 


SYSTEMS 
TELETYPE 
HAZELTINE 
IBM 
TRE VIDEO 


ITHACA 
INTERSYSTEMS 
MARINCHIP 
DATA SOUTH 
QUME 
CENTRONICS 
TEXAS 
INSTRUMENTS 
ATARI 


DEC 
CALIFORNIA 
COMPUTER 
SYSTEMS 
KONAN 
EDGE 
TECHNOLOGY 
INNOTRONICS 
XEROX 
DIABLO 
INTEGRAL 
DATA SYSTEMS 
CROMEMCO 


SOROC 
MICROPRO 
TELETEK 
NOVATION 
АМ РЕХ 


DC 
NORTH STAR 
COMMODORE 

SCION 
MFI 
POWER ONE 
MEASUREMENT 
SYSTEMS 
AND CONTROL 


| WE OFFER A FULL RANGE OF EXPERT CONSULTING 


SERVICES COVERING ALL AREAS 
OF COMPUTER APPLICATIONS AND SYSTEMS. 


JOHN D. OWENS 


Associates, Inc. 


SEE OUR AD ON FACING PAGE 


Movember 1980 © BYTE Publications inc 
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AL 


Here's 5395 worth of convenience for anyone 
working with digital systems. Carry it 

anywhere in a pocket, valise or toolkit.to enter 

_ and retrieve data. run diagnostics, change 

| constants, test cata links, etc. 


Look at ils facilities: 


e Transmils 128 
ASCII codes 
Ф Can display last 30 
characters received 
eDisplays full 
64-character ASCII 
set onclear 16- 
segment LEDs 
@25-line RS232/c 
compatible interface 
@Single 5V supply 
required at 400mA 
typical 
ip 110 or 300 baud 
transmission selectable 
@®Parity codes, stop bits 
settable to your standard 
@Obeys bell, cursor and 


| data format control codes 


7 phone or write us farmoredetails now: 


GR ELECTRONICS, 


А 1640 Filth Street, 
= Santa Monica, CA 90401. ( e 
ك‎ Telephone: (213) 395-4774. 
x * Telex: 55-2337 (BT Smedley SNM). e 


DATADISK 
SYSTEMS 


CP/M* FOR NORTH STAR SYSTEMS 
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Circle 178 on inquiry card, 


primitives for a color raster-scan 
display. The graphics primitives are 
summarized in table 2. Note that this 


| list does not include primitive instruc- 


tions for operations such as circle or 
arc generation. Such features can be 


| generated by existing primitives (us- 


ing the vector-drawing primitive). 
Furthermore, circle and arc primitives 
are difficult to generalize and cannot 
easily support any more complex 
curves: their utility is therefore very 
limited for the cost of their implemen- 
tation in terms of support hardware 
and display-processor software. Fur- 
thermore, features such as transfor- 
mations are not included at this level 
since they presuppose a definite im- 
age structure that cannot be known 
by the display processor. Other 


Tex! continued on page 292 


Listing 1: This arrangement of primitives 
developed for Micrograph was used to 
produce the images in figure 5. 


MOV 20,10 (T] 
МЕС | SHORT,REL, WHITE,20,30 
MOV 5,40 (Т) 
VEC . SHORT,REL, WHITE, 25,30 
MOV 30,10 (Е) 
VEC ЭНОВТ,.НЕ,У/НПТ Е,30,20 
MOV 30,10 (Е) 
YE SHORT, REL, УҮНІТЕ,40,10 
MOV 30,15 (Е) 
VEC | SHORT,REL,WHITE,40,15 
MOV 30,20 (E) 
ҮЕС  SHORT.REL, WHITE, 40,20 
MOV 5010 (Х) 
VEC | SHORT,REL.WHITE,60,20 
MOV 50,20 (X) 
ҮЕС SHORT REL,WHITE.6G, 10 
MOV 70,10 (Т) 


VEC | SHORT,REL,WHITE,70,15 


| MOV 65.15 (T) 


VEC | SHORHT,REL,WHITE,75,15 

LREG  VPORT,30,45,40,50 (rectangle 
around circle) 

LPIX VPORT,CYAN»:.CYAN tas 

LHEG — VPORT,120,60,200,120 (part oi 
cube) 

LPIA VPORT.BLUE 

ІЛЕС VPORT,170,170,250,230 (part ol 


cube] 

LPIX VPORT RED 

MOY 120,80 

МЕС SHORT,REL,GREEN ‚170,170 (pari 
oi cube) 

MOV 200,120 

VEC SHORT ,REL,GREEN 250,230 (part 
al cube) 

MOY 200,60 

VEC SHORT, REL GREEN 250,230 (part 
ol cube) 

Mov 120,120 

ГЕС SHORT , REL СЋЕЕМ, | 70,250 (part 
cl cube) 

MOV 20,200 

STM дайы (rom user-delined 
lont) 


5 types of primitives, 37 instructions, 300 
parameers 


LOMPEUTRONILCS: 


чт л. Aja paer Sy bro 


50 N. PASCACK ROAD 
SPRING VALLEY, NEW YORK 10977 


FROM COMPUMAX BUSINESS SYSTEMS 


The COMPUMAS business applications programs are written wilh [he novice 
computer user in mind They are easy to use, yer powarlul in (heir Capabilities Further. 
COMPUMAS supplias Ihe BASIC source code, Thus Ehe programs are easy te modi y 


MICHOLEDGER 


This General Ledger system perlo ms The essential functions of dual entry bookkeeping 
and matches revenues and expenses 
MICROLEDUGEHR includes the follawing programs. 

LEOGER 1 - builds and ташат the CHART OF ACCOUNTS file This Hle contains 
both current and accumulated totals for each account 

LEDGER 2- builds and updates ihe JOURNAL THANSACTION file. 

LEDGER З = lisis both the the JOURNAL file and the CHART OF ACCOUNTS 

LEDGER 4 -computes the THIAL BALANCE andetaecutes POSTING of journal rans- 
actions inta ihe CHART OF ACCOUNTS. Ал AUDIT TRIAL сі all transaction із бири 

LEDGER 4- produces the PROFIT AND LOSS STATEMENT 

LEDGER 6- produces ihe BALANCE SHEET, Assets, liabilities and owners’ equitiesare 
shawn һу 3ccoun] and by Totals ТЕКТЕ. PH ., $140.00 
MICROPAY 
Án Accounts Payable 3ystem, MICHOPA' includes the following program & functions: 

PAY 1-.ndializes both Transaction and Master tiles, nen begins the Accounts Payable 
process by inputting and adding records in the Transaction file 

PAY 2 - аі lor changes and deletians of Transaction and Master records, 

PAY 3 - reports outstanding Accounts Payables in four categories; under 30 days, 31-60 
days, 61-90 days. and over ЭП days 

PAYA- reparis alloutstanding Accounts Payables for a single customer or lor all cisto 
mers, and compules Cash Requirements 

PAY 5 - reports all outstanding Accounts Payables lor a single dale or tor a range ol 
Gates and computes the Cash Hequirements 

PAY Б - lists both the Transactions and Master Tiles 

PAY F - prints checks and accumulates and journalizes Accounts Payables. This pro- 
ағат simultaneously creates entries for ihe MICROLEDGER file , $140.00 


MICROREC 


An Accounts Haerervable system, MICROREC includes the following programs and 
functions 

HEC 1 - initializes Accounts Hecaereable files, adds А/Н record and prints invoices 

REC z -acceptsreceipt of customer payments and changes ar deletions of AH Trang- 
action of Master Ше records 

HEC 3 - reports outstanding Accounts Receivables in ірін categories, under 20 days, 
31-60 days 61-900ауѕ, and over 90 days 

БЕС 4 - reporis all outstanding Accounts Recewables for a single customer, or for all 
cuslomers and computes Cash Projections 

REG 5 - produces reports for all папа Accounts Heceivables tor a single date or 
lora range о! dates and compules Cash projections 

REC 6- lists Transaction and Master files and accumulates and journalizes Accounts 
Receivables, рану: JOURNAL entries which communicate wih fhe MIGAOLEDGEA 
JOURNAL file |. i асылың т» ..5140.00 


MICROINV.- 


This Inventory Gontrol system presents а general method of Inventory Control and pra 
duces several important reports Ils program includes: 

INV 1 = imtialises Transaction and Master files and adds and updates Transaction and 
Master records 

INV 2 - handles inventory issued gr received, creating Áinvenlory records. This program 
also accumulates and murnalizes transactions, producing JOLRNNAE entries which 
communicate with he МІСНЕЛЕПСЕН file, 

INY 3 - 1515 both Transaction and Master files 

IY 4- produces ihe STOCK STATUS AEPORT, showing ihestandard inventory stack 
data and stock valuation, and the ABG ANALYSIS Breaking down ihe inventory into 
groups by frequency of usage 

NV 5 - gues а JOB COS Y НЕРОНТ/МАТЕНІЛІ 6, showing allocation of materials used 
yaa-lo-date by each job or work code, (This is complemented by the Job Саз! Report 
Personne! in the MICRGPERS program.) 

INY 6 - computes and provides the EQ QO (Economic Order Quantities) 


MICROPERS 


This im а Payratl/Persannel program whose functions include 
PERS 1 - initializes the Master Hie and allows for entry and updates of Master records 
PEAS ? - танге the Payroll Ме and allows lor entry and updates of payroll records 
PERS d = lista an Employee Master Record or ihe entire Employee Master Ше. lisis a 
single Payroll Record or the entire Payroll tile 
PERS 4 - computes Payroliand prints ihe PAYROLL REGISTER Prints PAYCHECKS 
and creates JOURNAL entries ta bie led into the MICROLEDGER JOURNAL file 
FERS 5- produces the JOB COST REPORT/PERSONNEL, ا واا ر‎ 
bank deposil, and ihe Annual W-2 run : $140.06 


АП COMPUMAX programs available in machine readable tormat баду form) for ine 
following machines 
TAS-80)7 Model 1 
APPLE И 
PET 


. $140.00 


Micrapolis 1053/11 
МісгавоП under СРАМ 
CBASIC under CP/M 
Cromence 


FROM ADVENTURE INTERNATIONAL (Ву Scoli Adams) 
f I. ADVENTURELAND - You wander through ап enchanted world trying lo recover 

ihe 13 lost treasures, You'll encounter wild animals, magical beings. and many 

other perils and puzzles, Can you rescue (the Blue Ox from the quicksand? Or lind 

your way out of the maze of pits? Happy Adventuring 

PIRATE'S ADVENTURE = “Yo nana and a bottle of rum" You'll meet up with The 

pirate and his dally bird along wilh many strange sights as you attempt ia ga from 

your London Mat to Treasure Island Gan you recover Long John Silver's lost 

Ireasures? Happy Sailing, matey 

3 MISSION IMPOSSIBLE &DVENTURE - босо marming, your mission isto. and so 
starts Will you be able to complete your mission m time? Oris ine world’s First 
automated nuclear reaciar doomed? This one's well named 11's hard, there is no 
mage, bul plenty à! suspense. Good luck 


4 VOODOO CASTLE - Count Cristo has had а !lendish curse put en him by his 
enemies, There he lies, with you his only hope. Will you be able to rescue him от is 
he forever doomed? Beware ihe Voodoo Man 


te 


Circle 179 оп inquiry card. 


EVERYTHING 


ғ APPLE I5 А THADEMAHK OF THE APPLE CORP 


ж All orders processed 
within 24-Hours 
ж 30-Day money back guarantee 
| on all Software (less a &3 
penalty for handling) 


THE COUNT - You wake up in a large brass bed n а castle somewhere in Tran- 

Sylvan Who are you, what are you doing here, and WHY did the postman deliver 

ROM сі bigad? You'll love this Adventure, in Fact, you might say it's Love al First 

yle 

б. STRANGE ODYSSEY - Marooned at the edge of the galaxy, you've stumbled on 

the ruins of an ancient alien cwilization complete wilh fabulous treasures and 

Unearthly technologies. Can you collect the treasures and return or will you end 
up marooned forever? . , 


* MYSTERY FUN HOUSE - Can you lind your way completely through the strangest 
Fun House in existence, ar wall you always be kicked oul when ihe park closes? 


В PYRAMID OF GOOM - Ал Egypriaa Treasure Hunt leads you into the dark re- 
cesses olarecentiy uncovered Pyramid. Will ypu recover al Ihe ireasures or more 
likely will you join 15 denizens for thal long eternal sleep”? 


8 GHOST TOWN - Explore в deserted western mining town in search ol 13 treasures 
From rattlesnakes tà runaway horses, this Adventure's qot them all! Just remem- 
ber, Pardner, they don call them php Towns lor nothin’. (Also includes new 
bonus scoring system) - $14.85 Per Adventure 


* Мое; Apple requires 24К and has | nao tourer Case 
a Recommended lor the novice adventurer, with many built-in HELPS! 


‘FROM PERSONAL SOFTWARE INC. 
VISICALC . 

Take virtually any problem you would ‘explore ‘using calculator, pen, and paper, 
Working m rows and columns. Apply VisiCalc and you'll see why every reviewer ofthis 
product has said the same thing VisiCalc is (hemosluselul, mast important program yet 
developed tor personal computing 

Win VisiCalc, you work with an electronic worksheet of upto 64 columns and 254 
rows. AL Ihe juncture ofany column and raw you can type in words and numbers. VisiCalc 
automatically performs all arithmetic functions, net present value, and transcendenial 
lunciians = instantly! 


CCA DATA MANAGEMENT SYSTEM ...... 


OMS Features: 

File Creaton and Maintenance: 
а Fields may be alphanumeric, numeric, integer, Heating point, or fized decimal with 
commas 
а Fields may be COMPUTED FIELDS. DMS will compute any field within a record, 
using Constants or other lields in the same record, Functions include add, supiract, 
multiply, divide, and raie exponential Powers 
a Records are easily located. using the SCAN feature. SCAN lor records with a field 
over, below, or belween a range of values 
* Records are easily added and updated. OMS “promptis” you with questions 
а Mulli-diskette capabilities lor larger files - up ta 85,000 characters per lite! 

* Sort the records inte almost any order, using up 10 10 fields as "keys" So you can 

sort lor customer numbers; within zip code, lor insiance 

ë Delete records, compact” hies, and backup lies оп dala diskettes easily 

Report Fealures: 

а Print reporis wilh records in any order 

а Select fields to be printed 

а Print mailing labels 

+ Numeric totals and subtotals can Se specified when a value in an unrelated field in 

ihe same record changes, For example, sort, Subtotal, and print accarding to depart- 
ment, Gr month, ar custamer number, or model number 


. $874.85 


WINS AVERAGE PROFIT 


91% ррдсес 3290 AT ALL TRACKS-1978 
SHOWS 


THE HORSE SELECTOR II (FLATS) (fy Or Hal Davis). ... 550.00 


Hew simplitied version of the original Horse Selector The first Horse Selection System 
їо actually calculate the estimated odds п! each horse 
HIGHER PROFITS (OVER 100%) POSSIBLE THROUGH SELECTIVE BETTING ON 
а Hates5 each horse in 10 seconds 
a Easy 1a follow rules 
* Can be used with any Apple Il Gompuler 
* 100% money beck guarantee ireturned for any reason) 
а Wises 4 factors (speed rating, track variant, distance of the present гасе, distance of 
the last race) 
+ Using Ihe above factors, the Horse Selector calculates the estimated adds. BET ûn 
horses whose actual payoll (from Ihe Tote Board or Morning Lines) is hignér than 
payoff based on estimated adds 
в Using the above factors, the Horse Selector calculates the estimated odds BET оп 
any Selected norse with an estimated payotl (based an Tole Board or Morning Lines) 
Aj Ae [пап calculaled payor [Based on Horse Selector 11) 
ource listing forthe TRS-BO'*, TI-58, HP-857, HP-41, Apple and BASIC Computers 
а Мо computer or calculator necessary (alfhaugh a calculator would be helpful for 
the simple division user to calculate estimated odds] 


FREE Outching Tables allows betting on 2 or more horses with a guaranteed prafit 


D PH OF IT 


24 paua. "Em, NEW TOLL-FREE 
LINE ORDER LINE 


(914) 425-1535 


ADD 5200 FOR SHIPPING UPS AREAS 
ADD $3 Qû FOR C O D. OA NON-LIPS AREAS 
ADU 14 GO OUTSIDE US A. CANADA А MEXICO 


(OUTSIDE OF N.Y. STATE) 


(800) 431-2818 


ИТТЕ November 19850 479 
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Listing 2: The first third of the firmware for Micrograph control, written for the 280 
microprocessor used in the prototype. The remaining portions of the firmware will be 
included in the next two issues of BYTE, along with hardware construction details (Part 
2, December 1980 BYTE), and software (Part 3, January 1981 BYTE). 
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EGDRS: hire 
FRDRAt DEFE 
EEE: рер 
FRIRA: DEFE 
FODR?: DE FE 
ЕСОКАТ DEFE 
ЕБ? т ЕЕЕ 
ERDRiO: DEFÈ 
EGUR]: ОРЕВ 
EGOR]: ПЕГЕ 
EGOR LA: BETB 
ERDR14: HEFP 


EGDRIS: ПЕЕВ 
FSLTHE: RIH! 
ЕРІНІ: ПЕРЫ 
EL COH : DEFM 
FLO071: HIF 
ELGG: NE FW 
ЖЕТГІ DEFW 
FLOS: ПЕРЫ 
КПА: РГЕН 
EL nz: DEF M 
EL: DEF W 
EL11: DEF W 


SEVERAL 


жаши eee eee ee eee Pee eee ee ee ee ee | 


PROVIDES 


П 
ССИ) 02 3 41105 
П 

n 

S50 


De 

LI 

i] 

PS 

2m 

ан ОПР. 
LO 0m Wog 
4. 

Hier: 

USER 

WSF 

VEER 

ТЕЛІ 

USER 

USEK 

USER 
RUSE 
ВЕК 


“ARARE FOR М} 
РИГАН T VALNE 
16 RIORED ІН EFRON. ETRUD TURES 
ІМІТІЛІ Т?ЯАТТОН, 
DEFINITIONS. 


HHI CFI 


FIRMWARE 
АКЕ PROVIDED 


AND КЕҒЕКЕНГЕ Е 


NOTE ТНАТ 


ARE КЕЗЕКМЕП FOR THE 


TACKS. 


"STARKT ОҒ STRUCTURES 


j;GRAFHICS D 
ix 
DN 


ТЕРІ АҮ REG 


:FRIMARY COLOR 
FAELONDAIZY COLOR 
iFRAME COUNT 
РЫА OR TIOE 


;SUIFUPONHT ПІ 
РМТЕНРОКТ 0 
rMWIEWRFORT Ü 
ІШТЕШРӘЕР 1 
SUIEWFORT j 
PVIEWFORT 1 
РЫТҒЫРӘНТ 1 
iVIEWPORT 1 
ОТЕРА FE 
FTATIM 


LEFT К 
LEFT Y 
EIGHT X 
RIGHT Y 
LEFT X 
LEFT T 
RIGHT X 
RInHF Y 


kn 


rDEAPHICS SUE LINKAGE 


+ EE XI TT Hi 
т SBPLROLTTNE 
; SIIÉROU TI МЕ 
: SUBROUTINE 
; SUBROUTINE 
TELEROLITI NE 
; SHISEOIITTNE 
з SUEROGUTINE 
;SITTKROLPT TNE 
;BUPROUTINE 


un 
or Ё 
й2 
[14 
"I 
ti 
Па 
(iy 
10 
11 


алат 
ШЕН; 
ШЕЕ 
DE 
ИЕП 
ШЕ 


rs 4 
ana 
noa 
ШЕРІ 
"trib 
naga 
ҮК; 
nya 
пп 
nnus 
na 
ППАҒ 
DAT 
onal 
o4 2 
Пера 1 
nasa 
ШАҒЫ 
oa A 
mus." 
пл 
ip bate 
ШІЛ 
Ch ay 
ШІЛ 
LETE 
ШЕ 41 
nnd 


Гоа, 
р 


HURE 
ШЕТТЕ 
СТЕВА Г 


Гав Е 
rur 
mo г" 
Ing 5 
TEE 
ru zm 
ШЕРІ! 
envi: 
ШРД; 
ІШІ! 
ШІ? 
ПОН 
ШЕ 
ІНІН" 
ішіме 
ПІН, 


FTH 
AAA 
БАШ 
ASHE 
али 
A Se 


Ін! 
ШІК 
ne 


ШЕР 


айп 
PHI 
ман 


AF D: 
ART? 
1 ACA 
SB rp 
FERT 
(Hip 
КЕП 
ESIA 
FENA 
ПЕП 
FI 
ы 
каз 
nas Cd 
9 АРЫ, 
нн 


FL ite 
ELAS: 
EI is: 
ШЕТ 
МЕЗ 
ELIF: 
EL ONE : 
Еб 
ESIH: 
ES: 
ESO: + 
Ж ГЕ 
ЕЗ0 =: 
ESDA: 
ЕПУ: 
FRIM 
ES11: 
Ж ЕЕ 
ESI f; 
Г 1 Ат 
EI! 
FE]: 
EGiy: 
EBFTR 
ERREF: 
К: 
FRIF: 
EM: 
Fan: 
ЕНН: 
Fae: 
EET: 
(Cor K+ 
ЕУІ КІРІ: 
ЕМШІ: 


F 


DEF W 
DEF W 
Ol Fh 
ПЕРЫ 
ПЕРЫ 
БЕҒЫ 
EL 

ЕЕЕ. 
GREY 
BEF E 
DEFE 
DEFE 
ПЕЕВ 
ГЕРЕ 
CEFR 
NEFF 
FLEE 
DE F E 
nr FI 
ПЕҒР 
DEFRA 
DEFE 
DEFE 
ЕГЕ 
ПЕЕВ 
DEFE 
DEFE 
DEI E 
hr PH 
DEF F 
Iri 
OLFE 
[п-н 
DEL 
Ы: | H 


WISER PRUMIEROUTIHNHE 12 

GUSER TRUEROUTINE 12 

GUAE f PFREUBROUTTHE 16 

GUSER roSUBROUTINE 1% 

GUSER TSUBAOEINE 14 

GUSLR PSUBROUTINE 17 

+ TGRAPHICS SUP LENGTH 
1 FSIEROUTIENE 00 

| zu Hi ROLT INE 111 

1 ІБИЕКӘШТІМЕ 2 

i POURROGUTINE ПЛ 

] FSEUBROLITING Пл 

i FSUBRGUIINE fe 

] ІБПЕКОШМТІНЕ CA 

1 PSUBROLUIEHE 07 

% БИЕЕОИТІНЕ 30) 

L PSIBROLUT тА: 11 

1 SEMEÉROLTIHE 12 

| SUERO IHE 3 

1 ; SHIEROLITIHE 14 

1 SIEEN INE 15 

1 PSEUEROLTTHE 16 

1 24H II SROLITINE 17 

fi rGRAPHICS SUP POINTER 
I] ІБНАРНТЮЫЯ SUE OFFSET 
[i DGRAPHICS STACK POINTER 
11 >ГИКЕЕНТ VIEWPORT REFERERCE 
[i РЫЕ СТОК UWRAWING ТЕМЕ 
IF ШК ро PRAWN ГЕМЕ 
fi елік DRAMING ТЕМЕ 
Іі FVECTOR DRAW ENG ТЕМЕ 
in VLE Toi TRAD AS ТЕМ! 
1] FECTOR COLOR. STORE 
11 КОЕ fe RMIT ТІГІ 
AEETI ENE FRAME SARUTE E 


. HAN AASE ABLE ТЫТ TRAE ate eee zane ee l aa 


в 


; A ТЕАР ТО 
j 97 A NON бақан! ІМІІЕЕНЕГ, THES SECTION FORCE. А 
L із THE ERROR SERVICE Oll THES KERR, 


‚МЕ 


HAhINT. 


PEWTER: 


Witla 
ІН 


| пНаТанты 


ГоОМЕТАНТЕ 
WHITH 


ARE 


к 

FEM 

DEF kl 
DET 1 
DEF L 
FU 

ЕРЫ 
ЕН 
DEF kl 
Г-ы 
LE F V 
GF EI 
DEF WY 
ET 
DEFW 
DEFY 
HEFW 
DEFN 
(КЕҒЫ 
Iw Fl 
ығы 
GEFI 


PROVIDLS PIORAGF FOR ALI 


ІНТІ, Кї Apion ПЫ МЕНӘКҮ ОСЕКЕ. Пеев REEETET 


in? ОГА ТОМ OF JME RAW 
AN pir ime TO ERROR Sea 


ج جد ن ا تج ج چ چ ج ee‏ 


FIKhMAkbE COHSTAHTS 
STREP IN -FHGP . 


4 ФВТАНКТ OF CONSTANTS 

% ҰЗІГАЕГ OF ІМГЕБЕНРІ Hurt 
FRANE : КАМЕ SERVICE 

[HPI T РІНРИТ SERVICE 


CUT FUT «ӘШТІЧІТ SERVICE 
4 ЕІРКІМТТІШЕ ENTRY POM 15 


CALE f- ALLE EHTRY 
ЖЕТ М LEKAN ENTRY 
LFTX ТІҒІк EHTRY 
L REL ILREG PAYER 
LSH "ІШЕ ЕНТЕР" 
| ЕҮІЧ :LSYM ENTRY 


nou АФУ FARY 


ECRAN КОКА ЕНТКҮ 
RETH TRE TA ЕМТЕ У 
РТК SHEIK ENTRY 
RHEL RARER ENTRY 
ЯН Ы PRS BHY'EY 
КЕТИ :R5 Y^ ENTRY 
ЗҮЙ i"uYm ENTIT 

YER PYEL LNIRT 

ШЕТІ NAIT ENTRY 


Listing 2 continued on page 282 


SNAPP || EXTENDED DASIC 

A family of enhancements то the 

Model I! BASIC interpreter, Part of 
% package onginated wih ihe best of 
APPARAT, IMC s thoughts in implementing 
HEWDOS BASIC The system 15 written 
entirely in machine language for SUPER 
FAST execution, The extensions are fully 
integrated into Model || BASIC and require NO 
user memory, and NO user disk space. The 
package is mode up of the following five 
modules. each of which may be purchased 
separately: 
XDASIC = Six single Кеузітоке commands to list 
the first, last. previous, next, or curent program 
ling, or to edi the curent line. Ten single 
charocer abbreviations for frequently used 
commonds: AUTO, CLS. DELETE. EDIT, 
KILL LIST, MERGE. NEW, ШТ. and SYSTEM, 525 
AREF - А powerful cross-reference facility with 
output то display ond/or printer. Trace. à 
variable through rhe code, Deremine easily if 
avarable is in use, MO 


ADUMP - Permits the programmer to display 
and/or print the volue of any or all program 
vanables. Identifies the variable түре for all 
variables, Eoch element of ony amy [s listed 
separotely. ыс 
ХКЕМИМ Ап enhanced program line 
renumbering faciliry which allows specication 
ol an upper limit of the block of lines Іс be 
renumbered, supports relocarion of 
renumbered blocks of code, and supports 
duplicarion of blocks of code. MO 


ХАМО - Permits quick ond easy locotlon of 
specified stings of keywords within the 
program тех. RO 
SAVE - on the purchase of rhe entire pockage. 

CONVERT 2 

This remarkable utility converts "V" 

formar files (the sequential formar 
used by the SHACKS, COBAL ond BASIC 
Compilers) to the "F' formal files (rhe 
sequential fle formar used by the BASIC 
interpreter ond BASCOM), and vice versa. 
Withour this product, programs written for me 


\гтетрге!е will have to Бе RE-KEYED to be 
used by the SHACKS Compiler BASIC. 


SKRUNCH dise 
А SUPER FAST TRSDOS UTILITY. 
Compresses your DASIC programs 
ro on absolute minimum. Typically saves 40- 
40% space, even for programs without REM 
sraremenrs! Also results in 7-10% improvement 
In execution speed, 5235 


e 5DASIC — Model | and Model Il 


Program іп à high-level, full struc: 
плей BASIC! The BEST of the 
DASIC — pre-processors. PERFORM nomed 
subrautimes, CONDITIONAL сазе structures. 
WHILE loops. UNTIL loops. And much more. 
Forget abour line numbers. Model Il version Is 


complled, and SUPER FAST. From Ultimate 
Computer Systems Modell $50 


> DOSFIX Моде!!! $75 


A collection of patches ro TRSDOS 

and BASIC to enhance thel 
usobility ond function indudes our well-known 
DREAKTE patches ro keep the break key from 
being used accidentally, FREE WITH ANY 
MODEL || SOFTWARE PACKAGE. 


Circle 180 on inquiry card. 


FRIEND 
FOUR NEW TR5DOS COMMANDS! 
SHOW — A much better multi-clish 
direcrory display, Let's you see only those files 
you Wont, and Includes dare of lost update. 
MOVE - А much bener file copying command, 
Copy/Move whole groups of files renaming 
them at rhe same тте, If desired, with just 1 
command! 
ERASE - Better thon KILL better than PURGE 
PRINT - Print BASIC programs from disk, wherher 
saved in ASCII or compressed. 
All 4 DOS commands allow fast processing of 
one, or complere groups of files, based on 
genenc naming and. wild card specficotions. 
Enhanced functions too numerous to fully 
dese here, 
EXAMPLES: 
SHOW PAY*/DAS* 
Direcrory display of all ЛА Mes on all 
diskettes which begin with PAY. 
MOVE PAY*/DAS.4 TO =/OLD;3 
Save current versions of payroll programs to 
drive 3, changing extensions to (OLD, 
MOVE OLD"/* TO NEW =/= 4 
Copy all files on drive О which begin with 
‘OLD! regardless of extension, то drive 1. 
changing the fist 3 leven of the fllename га 
‘NEW, bur reralning rhe same file extension, 
Save time! 
Reduce misra oil 
Eliminate ERROR 3.3) 


e HOST / TERMII 


Allows nemore contro! of a Model 

I) from опсег Model Il, or any 
АЗСІІ Terminal: If rerminal isa Model Il, accurare 
screen positioning (PRINT (&) Is fully supported! 
Requires NO usey memory! This system ts 
designed то provide software suppor 10 ош 
customer locations without ever leaving the 
office. ко 


e the machine language pro 


grommer, Display/Modify/Prinr/Memory/ 
Disk sectors. Use this ra helo you leam more 
abourrhe lnremals ofthe Model ll, 


$75 


DUGZAP 
А powertul ілігу odented Toward 


> 
Bare IE- ш fe 
"m om om E 
id жақа 
== 
ш - 
т EF m m 
LE] 
Bim E = F 
a da в в 
а =o m ач 
>ë = = = 
РН m m d d 


а 
+= 
LI 


п. 
Р. & ff 
ae 


an 

m 

= 
m 
Li ш 
в 
== 
той ш 


E = 
be 
ae 


= 
LI 


тін BRE bsi шаша 


T 
wd mpd Шш в As ow 
из meee МЕТІН ut i 3 


Е НЕ L 
Ет 
ii lica 
PT 
өрекет 


п mad 
юа: + 


n 
Р H 
m DIM 
e 
ir 
араада 
hae 
et 
oe 
-- E 


із 
"t 


+ 

- 
E & ER 
P E Es 


LLLI 
LI 
fer 
жаз 
a 
gu 


к= 
mu 
= ша 


I Em 
жән 
тш. 
ag ada 
I". 
= 


TE а P т жаға 
н 

a 

ттш: 


"pu 
4 

"i 

434 FEE 
ави 


i 


x 
+ ашпаи а 


iis” * 


FF таврия 


= 


ып 


LLLLLS 
ге Ре 
& 
TIT 


шш 
нца" ва ша 
є. 
= 
т 


i 


Е: 
РЕ 
in 


4. 
а. 
[LI 
ir 


та pee 


=e 
" 


Ie ы 
өнерін 


НН ШЕ ШИ 


Stitt 


6160 Corporate Park Dr. 
Cincinnati, Ohio 45242 
Ohio residents call collec 

жаш 
TaN 
Gm 


+ 
rir 


1- 800 - 543-4626 
Most products will soon be available 
for the Model L CALL FOR DETAILS! 


550 


(519) 891-4495 «м 
Call Toll Free “%% 


MASTER / SLAVE 

This software. packoge was de 

signed ro suppor the transfering 
of files from one Model Il ro another. via direct 
connection or тодет/рһопе line connection. 
ALL Kinds of files, and baud rates up ro 9600 
are fully supported. Transfer files in either 
dredion, even with the SLAVE Model |) 
UNATTENDED! $150 


SPOOLER — Model! and Model II 

Our workhorse! Thi package, 

avallable for Model |, in the 
TASDOS/NEWDOS or MEWDOS 80 versions, 
or for the Model ІІ, greatly enhances system 
performance when running rypicol business 
opplicatlons. Many applications have been 
benchmarked to nin neary TWICE AS FAST 
with Ihe SPOOLER Installed. installs in minutes 
and no changes are required ro your programs 
Prelemed Model (1 versions require NO user 
memory, Optional features for the Model 1! 
venion only: Serial printer suppor, and DISK 
SPOOLING suppor. The DISK SPOOLING 
suppor is particulary recommended for word 
processing applications 3100 
SERIAL PRINTER. OPTION $50 
DISK 5POOLING OPTIOM $50 


re а 


Causes LPRINT data to be sent to 

Ihe video screen! А great help in 
wring ond debugging programs when nao 
printer is avallable, you have a slow printer. ov 
you are jusi in à hurry. Can be tumed on and off 
from within your BASIC program. Requires NO 
user memory. $25 


"e| SCREEN 


Suppors the copying of the full 
video screen ro the printer. Con 

be invoked by the operator with о keystroke, or 
from your program wirh a USA coll, Requires NO 
user memory 525 
resident BASIC 


e кене 
| program following on acddentol 


Ңе!Пеме the 
SYSTEM. cr а system crash. DONT М 
WITHOUT THIS ONE. YOU NEVER KNOW WHEN 
YOU WILL HEED IT! 555 


TERMS OF SALE: 

Credi cord customer. add 3% 

СОЛ. customers add $3. Ohic 
residents add 414% sales fax. Shipmenrs 
normally mode the some day we receive 
your order, 


OUR «GUARANTEE: 

If your diskette arrives damaged, 

we will replace ir without charge, 
If You ever ocddenrally damage |І, we will 
replace it for a 510 handling charge. For а 
period of one year, we will provide you wiih 
ony enhancements of updates for o $10 
handling charge. For a period of one уесі, li 
eror are discovered in the programs, they will 
be сопесес withoul charge. In The event we 
cannor cored оп ero, you тау return (he 
program maternal for a refund. 


TR5-BD |» a подететк of the Radio Shack 
division of Tondy Corporation. 

NEWDOS and NEWDOS/B0 ore trademora of 
Apparat. Inc 
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Listing 2 continued: 


T 
г 
d 

+ 


БЕРІНІТІЛПНІ. 


ШЕТЕН: ЕНШІ 
RE етіл) 
ЕГЕТІН: ІІІ 
тылы: EUN 
ЕЛЕНЕ 
ИА Fal 
LEIL? LIAI 
MIER: ЙИШ 
PRC: Fil 
ДЕА ШЕ 
[МЕ] s ЕЗІ 
nins t: к 
ПЕЛ: ріш 
Ы геге BRIT. 
HIE rau 
ПОК 7: HE 
DIR : ЕП 
ТІКЕ AHF 
ШЕП ЕЛП 
WHORL: ЕТІН 
ПК: EMI 
HGR LA: FO 
GORA: fll 
гы: EUW 
ee ЕПН 
ЖИЕ Eu 
101: Eti 
ЖЕ ron 
pui: E {HI 
NITE FOU 
ШЫН СЕНІ 
Ln4 5 кп 
LO: ЕСИ 
Lan: FET) 
L11: EUH 
ЕЕ ІЗІ) 
1 13: ЖЕШ 
ШЕЛ ru 
Lis; En 
ШЕЛ ELH} 
Liv: Ln 
EL ONG: Eu 
gü: F fi 
эп! EUN 
it) UL 
5-1 UL 
“(ША ЕНІ 
cus: ЕШІ 
"41% En 
507 = EDU 
кір Enu 
41! Ew 
a р Enti 
13: £n 
14: fill 
81%: EU 
сій: Et 
wir? ҒЫН 
ЕРІК Chl 
ate | EHI 
EC Eni 
REF KOH 
Мт г 
ma: қең) 
МН: ЕПН 
1%: ЖЕП 
"T: ҒІНІ 
LONG: Б 
FERT: OB pL 


ere ee ee ee ee ee ee EE E E E E E E EE e + 


4 
1] 
аба 
ИЕ ИТА 
ME T etili a dh 
a T Кок 1 

bE a lig 
EFI. ГЮ 
RI p Oak 
RF LUTZ RE WG I 
REL Га Е ИК" 
HIE FETT 
ELI е 
HEL GO ЛИГЕ 
КІСІШЕ. 
EE! ast. ТЕРЕН 
REL OCSLOGDPRE 
БЕРН КЕРТУ 
RLLOC*EGUR +t 
RELOC4IZODR! I 
а їн ALG DROS 
КЕӨ FDR 5 
«Кг Re 4 
„н + И! Fr 
Ib b 0 8b sd THR 
REI. Oz AH} 
ELI QUEL 
REIFF 
ШАК К El EA 
ЧЫИ ЕЕС 
ПГ СНЕ Е 
Е жк 
REL &@Г+Е ПУ 
КЕЛ ПТ ЕТ TP 
Kil] ОСЕ 
КЕЙТ EEL 11 
RELSC4ELIS 
КЕ 145 
RFLOP4E LG 
ЕГІ ШЕГІ, 
ELLOCS EL 17 
RELOC* E SLOAN 
RE LGC ESCU 
EPLO ІІ 
RE1 ЕЧЕИ 
RELOC FEIT 
kt LOCA EEE А 
ЕҒІ бї» 
REL OCA 
REL ЕГ 
EE E OC ESI d 
Кі ого? 
kELOLG4E517 
БЕГОГЗЕЗЧІ 1 
КЕ ФСЧ ЕА 
КЕД ФЕ ET 
пЕ +651 
КЕСУ 
RELOCAESFTR 
КЕЛ, rd nup d 
id LOC ERFE 
REI 19 ЕЕЕ 
RE LOCIS 
КЕРТЕ А! 
кі: OCALAN 
Каб ау 
ЕНІ 0€ 9E RY 
REL O4 EI eL s 
Mm) OP XI KI 1 


DEFINI Pons FROVYIDES GLOBAL DEF THIGHS OF VARI lit. 
КИШ ГАШ ЛА АМ) VARTAR IS. 


FET ART OF Ll TH 

PEG ART ARE S5 
Patten OF PRIVATE БАЙМ 
HOTT OM GF Ce Еи: 
нотай OF TRARY SEACH 
ТАТ АН TRU ey 
ЕГІШМІМІТІН {ПТ WT 
неее ВЕРЕ AY FoR 
ik 

iT 

TMT PRET 4 OE UR 
КАНАТ ee 

el КАМЕ кН] 

М Г Ae 
Кри КТ d ЕРЕ X 
;UIEMFDET n Lr Y 
ТҮІГЕРЗЕТ ІІ RICHIE X 
TTR EPGR FP I КІНІП Y 
VILFORT 1 LEFT x 
SMTEUFEORE E | Г tg 
РФТГШРЕНЕТ d$ FIGHT a 
PVAEWPORT  RiínuHT T 
птер AY ініңді 
РУТА 

PRRAPRICS МІР LON 
SUPROT LNI: [rei 
какка 0] 
ІЗНЕНОЕТТІНМЕ 112 
ЕЗҢЕКІНІГІНЕ ігі 
тІӨНРЕІНІГІҢЕ T4 

ЖА ШЕ; ій 
PsSEUBRONEIME d 

; SHEROLTI RE DT 
PSUEROWTTWE 10 

? HIEEOUT THE 11 
PSUBRGITINE 1: 
КЕЕПНЕКОПІЛМЕ ІЗ 
SERGII TINE 1+ 
SEMERIDIITEINME іт 
HERINE 10 
ІЕНЕРПШІТІНЕ 17 
:eüpAFRID SUB LEHBGTIE 
PSUR OUTING ІШІ 
;PSHEROHEFEHE 111 
Жинү а үн 
ЕЗПШЕНСІН ІНЕ 111 
ТБНЕКІМІЛІНҢ (i5 
ЗШЕНІМІТІНІ. dg" 
ЕШЕНІНІГІМЕ [A 
ІҢНЕКНІТІМІ ПУ 
;SEERDIITTHE ІП 
ЕӘНЕЕНІГІНЕ 11 
SUBROUTINE Lit 
SUERG IM 1% 
)$EMEROUTTHE t4 
PRE) INE 114 

ИЮ КОПТЕ $4 
ЕЗШЕБІНЕТГІНЕ р 
;GRAPHICR SUE FOUN TES 
ННАРНІГЗ "SWF ШЕГЕНІ 
PEARL: СІРНЕ FOURIER 
CURRENT VIEWER Red 
;wirignk DRAB A ТЕЙ" 
PVECTOR чн Eb AP 
SUET TR КАШТЫ ТІНІ: 
HECTOR RAW TA p PH 
PVE TOR DRALIIN. ТІНІ: 
МЕЧ ТОЕ Сыны "Tim 
КЕК 5SEEVITE. IIAP 


ИШИП 
ИШ 
wali. 

Шт? 
ШЕТ 


[prat 

1р 
(Ov 

WAL 
Wary 


LI 11i 
Cram 
(OLIM 
pn dri 
bea ti 


rU 

Fr 

iC EOF | E 
PmecEur cr. 
Erg P 


wea 
21" 
JIA 
ai? 
TH 
A 
220 
"ru 
mr 
aut 
А 
bb. 
welds 
pum 
"PL 
fU 
ull 
1 
“лр 
74% 
EL 
1 ы 


DAC 


DAT 
LER 
"oque 
ET 
*4l 
сл 
АЕА Д 
LLLA 
EAE 
1. ж 
ELT 
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І DUAF} 
ix inure} 
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TEBEEEOILS 5) СІН iF 11" 
Listing 2 continued on page 384 


INTRODUCING 
B UNIX" -like file structure including POW Ж 

| hierarchical directories, pipes, filters, 
and byte-addressable random access files. T | 
B Provides log-on password protection IL. 
and user file security. L 


Ш Can run on small, inexpensive 
systems with floppy disks and as little as 


M BY MICROWARE* 
1 $495.00* [^ — Б 


05-971 ЕХЕІ, TWO MULTIUSER 
77 OPERATING SYSTEM 


А гуе multitasking. multiuser OS 
for timesharing or real-time 
control applications. 

Sophisticated memory 

management permits use 

af over one megabyte. 

B Versatile, easy-to-use input/output 
| supports multiple devices. 


| ENDLOOP, EXITIF ... ENDEXIT. 


B Allows user-defined data types and 

| complex data structures. Five built-in 
data types: byte, integer. 9 digit 
floating-point, string and boolean. 

Bl Outperforms any other BASIC оп any 

8-bit MPU. 

B Available on ROM. disk or cassette 
tape. Runs under 05-07" Level Опе or 
Level Two. 

[ ] Disk or tape $195.00* 


05-9“ LEVEL ONE 
OPERATING SYSTEM 


multitasking real-time operating 
system for software development, 
process control and smaller 
| multi-user applications. 
B) Versatile input/output system can 
support multiple devices using 
interrupt-driven, DMA, or program- 
controlled data transfer. Users can easily 
add additional 1/0 devices. 
| Bl Tape or disk-based versions available. 
Bl Disk versions support UNIX ™ -like 
hierarchical directory structure and 
byte-addressable random-access files. 
| Memory management for single 
| address-space (up to 64K). 
C Disk version $150.00* 
| L1 Tape version $95.00 


MICROSOFT 
6809 BASIC 


, tandard Microsoft BASIC optimized 
for the 6809 and 05-9", 

ШІ Four data types: integer, string. 
single precision and double precision 
floating point. 
@ Program trace and edit capabilities. 
B Automatic line numbering and 
renumbering. 
Bl Supports random and sequential 
file 1/0. Full PRINT USING for 
formatted output. 
[ Disk or tape $250.00 


BASICQD " 
PROGRAMMING 
LANGUAGE SYSTEM 


' xtended BASIC language 
compiler/interpreter with 
integrated text editor and debug 

package. Runs standard BASIC programs 
оғ minimally-modified PASCAL programs. 
B Permits multiple named program 
modules having local variables and 
identifiers. Modules are reentrant. 
position independent and ROMable. 
B Additional control statements for 

| structured programming: IF ... THEN 
... ELSE, FOR ... NEXT. REPEAT ... 

| UNTIL. WHILE ... DO, ООР... 


05-9'* TEXT 
EDITOR 


inimum-keystroke macro text | 
editor useful for text 
. preparation or interactive 

word processing. 
Bl User-defined macros with 
parameters permit virtually 
unlimited command expansion. 
Macros can be saved, loaded 


Сігсів 181 on inquiry card. 


and edited. 


B Buífer, line and character oriented 
camrmands. 


Bl Search, change and extend operations. 
Bl Permits multiple input/output files. 
| | Disk or tape $75.00 
( | ROM set (2716) $90.00 


м 


О5- 
INTERACTIVE ASSEMBLER 


Compact Motorola compatible 
assembler for machine language 
program development, 

Bl Operates in "batch" mode or 

interactive line-by-line mode. 

@ Facilities for generation of 05-9" 


| memory modules and system calls. 


Bl Formatted listings include syntax and 
context error checking. 

@ Runs on 05-9" Level One or 

Level Two. 

L] Disk or tape $75.00 

|] ROM set (2716) $90.00 


059 — 
INTERACTIVE 
DEBUGGER 


acilitates testing and debugging of 
machine- language programs. 

B includes common "monitor" 
functions: memory examine/change, 
breakpoints. display/change registers, etc. 
Bj Calculator mode evaluates arithmetic 
expressions in hex, decimal or binary. 
li Access to system commands. 

Bl Available on ROM, disk or 

cassette tape. 

[ ] Disk or tape $35.00 

ГІ ROM (2716) $50.00 

BASIC (B is a trademark of Motorola, 05-9 is a 


trademark of Motorola and Microware*. UNDA 15 a 
trademark of Gell Telephone Laboratories, 


Most soft are is available on ROM, 
diskette and tape in versions for many 
popular 6809 computers. Source listings 
and yearly maintenance/update service 
are sold separately for most programs. 


*Specify manufacturer and type af CPU 
and WO controllers. Contact Microware* 
for specific availability, 


== MICROWARE. 


Micraware Systems Corp. , Dept. ІЗ! 
fade Grand Avenue 

Des Moines, lowa 50MM 

(515) 279-8544 
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КЕТ] БЕЛИН FROM LeU ERED 
ЧІБГІРИМІ «+ ае адак Ра rith Eni ааз ра арата ат ен 
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FOR YOUR DISK SYSTEM 


$199 i 
for 5\%'' disks 


for 8" disks. . .$24.95* 


FILE BOX 


DISKETTE STORAGE SYSTEM 


МТС brings you the ULTIMATE diskette 
storage system, at an aflordable price, Stor- 
ing 50 to 60 diskettes, this durable, smoke 
colored acrylic unit provides easy access 
through the use of index dividers and ad. 
justable tabs. Unique lid design pravides 
dust-free protection and doubles as а carry- 
ing handle. 


PLASTIC LIBRARY CASES 


(not shown) 
An economical form ol storage lor 10 to 15 
diskettes, and is suitable for your bookshell! 
Case opens into a vertical holder lor easy ac- 
cess, 


.$3.00* 


THANK 


54-inch or Banch diskette case . 


TRS-80" PRODUCTS 


„Марви d na una 
PEN RSS НӨН BCA 
аке СУГ МУТЛАН ЯЗ 


йе Fir Poft 


YOU 
or 1980... 


To show our appreciation lor a very 
successful year, thanks to our 
| i zA | thousands of satisfied customers, we 
Кыа n system BO are offering some great products at 
prices even lower than our regular low 
prices. We make an honest effort to 


NEWDOS/S0 by Apparat . . 5145.95 


NEWDOS + with ALL UTILITIES - 
35-track | , $69.95 
40-track . 22... $79.95 
TRS-BO0TM DISK AND OTHER MYSTERIES 


. 419.55 | 


deliver the best products at the lowest 
prices with the fastest service, The 
confidence you have shown in МТС is 
recognized and welcomed. Our 
mothers thank you, our fathers thank 


Single Sided, Single Density, Soft-Sectored 
5 inch, (for TRS-8OTM) Mini-llappy 


epe a 


$ 1 he of 10 


Meta Technologies strikes again... at 
the competition! These are factory 
fresh, шка: first quality (no | 
seconds!) mini-floppies. They are 
complete with envelopes, labels and 
write-protect tabs in a shrink- 


| wrapped box. 


INTRODUCING 


PLAIN JANE" 
DISKETTES 
The Beautiful Floppy 
with the Magnetic Personality™ 


In 1980 alone, MTC has sold nearly a third 
of а million dollars worth o! brand-name 
diskettes, If anyone knows quality, we do. 
And these are quality diskettes. The 
catch? They are in a plain white box. 
You're not paying lor fancy printing, lancy 
labels or fancy names on the packaging. 
We don't even put our own label on the 
package (labels cost money). At this in- 
troductory price (our regular price will be 
$21.95 per box ol 10) we cannot offer 
quantity or dealer discounts. 


PLAIN JANE Тм Diskettes $19.80 + 


VERBATIM brand Diskettes (box al 10) 
© A-inch (lor TRS-BOTM) 

MD525-01 

10 +4 el 10.. 
-inch FLOPPIES 


Single-Density, FD34-1000 ,. 
Double-Density, FD34-B8000 . 


. [each boxi... $22 05 


. $29.95 
.$39.95 


CALL FOR INFORMATION ON 


MICROSOFT ™ BASIC DECODED & OTHER 
MYSTERIES lor the TRS-8OTM 529.95 


you, our children thank you... and we 


thant vou. OTHER TRS-80™ PRODUCTS 


a Add $2.50 for 
standard UPS 
shipping & handling 

. 52 00 EXTRA 
lor C Q.D 

« Ohio residents 
add 5'»% sales taz 


| *PRICES GOOD THRU 

NOVEMBER 30, 1980. | 
Sorry, no dealer or 

ЧЫ discounts, 

Allow Tor shipping 

delays tor 1980} EET ORDERS 
specials. ! 


TO ORDER CALL TOLL FREE 


1-800-321-3552 


IN OHIO call (216)289-7500 (COLLECT) 


Mera. TECHNGLOGIES CGAPGRATGN 


26111 Brush Avenue, Euclid, Ohio 44132 


All products 
guaranteed lor 
replacement only. 
Prices, Specilications & 
Olferings sunject to 
change without notice 


WE ACCEPT 

* VISA 

» MASTER CHARGE 
a CHECKS 


MOST ORDERS 
SHIPPED 
WITHIN ONE 
BUSINESS DAY 


800917 

TRS.BO isa TM oi Tandy Core 
PLAIN JANE is a TM nl MTC 
I340 by Meratechnologiez Corporation. Inc 


00 


Circle 182 on inquiry card. 


BYTE November 1980 285 


эщ ORPHAN FLAG 2 0661 Iaqua ë gez 


Listing 2 continued: 


ИЗ С 


DL: 7 
ü17E8 
(121 
U1 7F 
ЕН! 


Oler 


01657 
2134 
Û1 ÊF: 
U Же 
Ü j EL 
G1GE 
па 
Ware 
rip үй 
"174 
(rr sel 
ITE E 
itt 
HITE 
(1 à 
it 
П рй 
ntn 
G1 AE 
nian 
іні 
111 77 
ШЕН, 
gig; 
iki 
pec 
ЕН! 
іне 
от". 


Ер 
ЕВ 


DDPCEOF ТЕ. 


OF EF 


“EOE 
13417! 
АЙЕ 
[КЕТЕ 
WE a] 
Bin 
ad ГЫ 
Dit 
3E £n 
[2.541 
ZE AÑ 
ny, 
{гу 
[1303 
Ad ER, 
5.501 
Use 
КЕТУШ 
AF tt 
vans 


POSIEDIG 
TTE АГАЙ 


213EU Û 
1 1551 ЕТА 
3 4000 
EDRO 

“10400 
Ж Ер 
ТЕЛЕН 


i КЕБІРЛІ ES гі ea GERE. 
f [ILAFORARY ? 
i ІХ tup x 

| 

1/0 TORI = {8707018} 

+ STRULTUEEÉS ав SIRIUS} 


GUT Et КИЫН AF БЕЙМ й AND F 
EI ТЕНАРІЕ IHTERRUPTS 
RES Z.01naCDE1L) RESET] eg FUTT ІНІШЕРШГТ 


Ln Arf Ate Lo} FEET GORIS 

eut C22.n ҮНЕИЕЛЕ ТЫР STi Tet 

FoF AF TRES TORE A AND F 

KE 11 RETURN FROM IHTERKUFT 
HECRRSEEISRELSILUILEILILLLETLEILITVLIILLALECIUCLELERSLILTLIELLIETEL Aa 
(к EGS BPRIVERS es eee pe pe въ Ea = 4 а Ф а 
د نک غا ج ج ا اطا و تق ج وع ا لعفو دب فط جع دعقا وة عدف‎ = 


i 
i JLT Frater A eee RAE PRA 


HJI ІШІЛІШІСІ5 MICROGRAPH. THE TREUTZOUTPUT FORTE 
ARE FIRST SET UF. THEN МЕМ IS CLEARED. INIT THEM 


ді 


i L*$àDZ ІНЕ КАЙ WITH THE &£TELULCTURER., THEN БЕТ THE 
i INTERRIUIM TZ, 

+ LALLE НОНЕ 

i 

+ LALLEL EY Pee Eit 

і 

i ЕЕПІСТЕЕЕ n CTEREORÉE У У 

; E CTEAP OK ALTE 2 

r È ТЕМЕ ОРАК 

i 9) Г TEMFOQI:ART 1 

ғ L TILA ORR А } 

; H LPOINTER) 

H L Cl'OINTER?! 

* DR EREK] 

1 tT ІНІМ»! 

4 I THIRRET Wi FR 
* 

: Бан FILL POETE 

+ 

% tTIRULLILLEF E: SIL I LIL, TURE 

iiti: Li fia RL! LFF обл jih z H£5zd 


eH! Cian ІЗЕТ UP Чї ҮҮ 
CLI EEFT SET UF STATUS 


OUT Fir FSET UF OLHTEHT 

ЖЕ $5i01U0D1111E ёки nop ] AAG 

ow зы” "ВЕТ WY [MET 

LI ^. LAO "ЕТ FIRST VECTOR 

ШІ ririri PORE ПК RAR ІНТІНТЕШІГІ 
NU із. 1H11 БЕТ Zi Сог: VEO ade 

Ои (HA ІЗЕТ nr THEUIL flick] 
ML ree DADS: FEL a THIRD АЗЕ КЕЦТ 
Qut Cf hen т I ӨШІРІП ІНІ 


| ts й к\ё Гн] 1117 їр ЕК DO PARTE RRO EE 


OUT {dir FSET STATUS 

Lp fe FP OCOD] 1 3L | RELL IHTERRUFTS 
Gut (15,5 ISET DISFLAYT 

Gu) (Р.А REI INPUT 

eur іл, FSET OUTFIT 

LẸ for PHO ERE ІБЕТ STATUS 

ar TIE rok? BIATIIS 

| TD iv -S1RUC1 SET UF 1X 


ШЕЛІ FIRST BORD 

LI HL+ STRUCT tFüUIHT 16 STRUCT 

Lit БЕ, STRUT r1 FFOINT TO NEAT STRUCT 
LE EC.TEFET - & tic {SET UF Сөт 

КЕРІК ELEAF PRIVAIE БАЙ 
ШТ n .PLYDULDL. FIRT 10 &SIRICTUREE 
NT PE. SIRUGT ІРСІНТ 10 ТІНІ 

Lo hC.EHULE-ESTRUDCT41 :GET THE COUNT 


LD CIE. 


Wg 11.:1 
ІНЕ 
ПІБ 
nici 
O10 2 
cri fet. 
mil? 
йі br. 
H1TE 
DIRU 
іше. 
ҒЗ 
TERT, 
ШЕТ 
ШЕ 
LFE 


ШЕЕ 
ТЕЛ: 
ПІР 
TER.” 
БІР, 
IFE 
Ёк Û 
J202 
ror 
рыр 
п.п 
О20Е 
OE 
ыа 
ИЕШЕ 


ERETT 
al co 
4408 
Li 017 1 
ПЕ ¥ 
ТІРЕП 


БИ ROFPE 


ШП FE CF 
pins 
AE On 
еру 
АТЫ: 
11 
[rio E LIE 
pinu 
cy 


СЕИ 4- 


ІШЕТІН 
px 


DDE + OE 


CGF 


OLED 54 


КЕЕ Ф 
ПЕН 
Ж 


ПОБЕПЕ ЛА 


Perms 
Ir 

Rm 
:DE* 
ppt 4t 


TIT 
нгі, 
«EE 


[ FIFE ОАО STRUCTURE 

Lb WL.EREROTTOnM ІҒӘТИТ Те КЕСІТЕН 

ІІ Ні 2.0 CLEAR FIRST LOCATION 
LD DE,RESMT TA] :FOIMT T HEX! САТЕН 
Шу; [К.К OR КЕТ OMe! ІБЕТ ІНЕ COUNT 

ІШІК ІІЕЛЕ REFRESH КЇЙ 

RES Т. ДНО) (CLEAR [NET STATUS 

LL s LIAI GOR] огт СІРІ 


ШТ БАЛЕТІ ШРОФАТЕ STATUS 

Lb n. "CLEAR. А 

Ln І. ІЗЕТ UF INTERRUPT VECTOR 
ій zm (СЕЗ IHTERFEUFT ИМПЕ 

EI (ENABLE THTERRITTS 

INL Ar l) X1 BDRIA! БЕТ DIEPLAY MASE 

ALT £1.n РЕРЇ DISPLAY MODE 

КЕТ КЕЛҮ 


Ü 
+ ЕГЕТЕМ -£x253F5755araz4*awsséakszrXErdaaWBXEaSiexckxn53Aar. 
tT FETCH СТАЈЕ FRIALI IVS AND СТР, {ЖОЙ THE ІККІЛП 
+ STREAM (FRORA THE HOST COMPUTER OF A GRAPHIES 
S S SUBROUTINE IH БАН», FI TCH ГІКЕТ SETE THE FEICH STATUE. 
to LF FTF lo SE. КЕТЕН GETS DATA FROM THE CURRENT 
; SBR GUTIAL FOIF E. ОЛНЕКЫ БЇ, ҒЕТГН GEIS Hala kon 
р FORTI %- THE MOST IH. Le ант cant. THE FPERIMIT[UE 
7 OR [etî JE PUT 18 кКІШМІЛЕК A. FETCH Fin Lt CLEARS 
TodHE FEITH ATI. 
t CALLE ДИН 
ЛЕТИ ЁЛ ялі 
А ІШЕЛІЛ 
І ГА 
Н LISTE TG 
i Eta 
F | “TYH 
H reg 
IT PRETI 
i БАД 
j arn 
рс а: 
Б MATT 
[4 TY Fs 
t 
» IT По И РУ "EE IL df- [dr 
Ш ИШДИ 
с т (pd HER, 
t { ИШЛЕП 
- : "ГБІНІНЕ) 
Р 1 pres | gen! 
г x АЕ ЕД; 
. E ШЕЛЕК 
І 
з Рр PORT Do crean atit; b 
в чү ^ (ІНЕІ!; 
1 
E S 1 gU C 1 C E S КИИ 1S (51461165, 
І „+ INK Са SUPERGUIDE |, [нк , 
І LT (GRAPHIC® SuUuBROUTINI POINTER, 
l- SOFF (GRAFTHIES SUBROUTINE OFESEI- 
FETEH: SL] 5 стя СОКА Э ISET FETCH FLAL 
LO A.¢fX+GhR15} CET БЕЙ 
eu ر‎ Й UPDATE TEL TATU 
al! gigas TRO іТЕЗІ STR 
a Hy ETTEI (JUMP ІІ! SUBROUTINE 
FETCH: BIf т. ТРОЇ ұра! INPUT IHTERRUET 


ық T.FETCHE : ШМЕ ІР d INIEEEUFT 
TH hae bed ЕТ CATA Ікей HZ! 

[27 DISABLE THE INTERKLUETE 
RES malla FORT; “БЕСЗЕТ [IMPIIE ІМЛЕЕНШИЕТ 


JE FETEHZ ШЕР T6 HL. ExT 

ЕЕІГНІ! SURG DC SAVE D ANB E 
риш ПИ. CAVE H pHi 4 
FISH ІТ AYE 1F 


ЕГЕР SPE POP MT ER 


LE І,ШІУЧЕЕІК) 
Listing 2 continued on page 288 


=. ET A HEAD START 
ON TOMORROW WITH THE — — 
SOFTWARE THAT'S GOING PLACES. 
THE UCSD p-SYSTEM: 


JULIE ERWIN, Director of Marketing, Sof Tech Microsystems 


ur microcomputer software 

system's going places for 

good reasons: 

We're constantly expanding 
and developing it. We started with 
UCSD Разса!“ added FORTRAN, 
and we'll be introducing more in 
the months ahead. 

We offer a total development 
and execution environment, from 
operating system and cross assemblers 
to screen editor. 

We run on most major micro- 
processors today: Z80, 8080, 

8085, 6502, 6800, 6809, 9900 and 
LSI-11™ And because the UCSD 
p-System's portable, you can be sure 
that what you invest in software 
today is a good investment in tomorrow. 
UCSD p-System We're going places and 
gaining in popularity with microcom- 
| ] у hee “" puter manufacturers, applications 
| 5 — 2 | LEM | developers, and demanding end users. 
| EET Get a head start on tomorrow by 
working with a company that knows 
how to develop professional 
quality software, and that's committed 
to delivering it. 

Qur system's available for 
distribution licensing or for single-copy 
sales. With Pascal, it costs $350. . 

I3 with FORTRAN, $400...and with both 
1 languages, $550. Documentation 

sets are $50. Phone orders are welcome, 
and Visa and Master Card orders 

are accepted. Write or call for 

more details. 


m$ UCSD p System 
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A SUBSIDIARY OF SOFTECH 

9494 Black Mountain Road, San Diego, 
CA 92126. 1714) 578-6105 

UCSE p-Systew and UCSD Puscal are trademarks af the Regents of the University af California. TWIX: 910-335-1594 

Қар isa lIradenark of Digila! Equipment Corp, 
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DotaStar.” A general purpose key to 
disk data entry software package 
that's way ahead of the pack. 


DataStar has two distinct 
phases. One allows you to actually 
design on the CRT the exact form 
you need. The other allows vou to 
store and retrieve data, Quickly. 
And accurately. 5o, when it comes 
ta data entry and verification, ро 
with the leader. 

Go with Datadtar. 


WordStor. The world leader in 
microcomputer word processing. 

With so many advanced features, 
isn't iE quite obvious? WordStar is 
a born leader. In fact, more than 
seven thousand people have pur- 
chased WordStar from over 300 
dealers around the world. In just 
the first year! Proof positive that 
WordStar 15 fhe word processing 
software package for 2-80, 8082 
and 8080 microcomputers. 


Fart жый ey TE rira fh LN Ler eee ча тр и UT 


Super Sort. 1t mokes sorting 50 simple, 


its simply in o class by itself. 

There you are, With a montani 
of tedious tasks. But don't panic. 
Here comes SuperSort to the 
rescue! SuperSort is faster, more 
powerful and able to sort 560 
records in а single minute, Hooray 
for SuperSort. lt makes molehills 
out of mountains. 


WordMoster. Its everything you ve 
ever wonted іп o video text editor. 
And more. 

WordMaster is so powerful and 
flexible it can actually double as 
a word processor. Yet it has all the 
capabilities you need to enhance 
your file management needs on à 
small budget. No wonderit's the path 
тікізі programmers wish to take. 


1/0 Master. The economic route із 
quality printing. 

Now vou can get better input, 
output performance for less money 
because ІЛ Master's 5-100 board 


gives you the advantage of 
using lower cost О.Е. M. letter 


FOLLOW THE LEADER. 


quality printers. Plus you get so 


many extra features. Like two 


fully-buffered serial ports, so you'll 
never have to worry about keystrokes 
and data ever getting lost again. 


co, when it comes to ДЕ mr quality/perform- 


ance, look to MicroPro to lead th 


е way. 


And then follow. Follow, fallow! 


кк the Way. 


Mi. гаЁго interracial Cor moranon 


1290 4th Sereet, San Rafael, Califumias 94901 


Dealer? still, E. М, inguirees invited. 
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£51 1 E (COUNTER? Bus ; LAP REDLIEZTED. НЕХТ, ІРІз PETERMINEE Witt COLE 15 
A2 |І п (ТЕРГОКАКТ? ЗІР? : REQUESTED. FF THE COLOR ровв МЄТ Болды, ^ FLAG To 
FER 1 Е І ТЕМҒОКЛЕТ ? EXE ; БЕТ; AND THE APPROPRI FE LOL OR FE LOADED FROM THE 
red 4 H ІРҒШІНТЕН!: да? ; BRAPHICS DISPLAY RESTMIERS. MEAT. LPTX CLEARS BOTH 
Yaa I L (FOTN TER * £l ; K AMD T. AWD PRECEDES 10 LOAD THE FILLE FROM 
746 F i СІНШЕ) 841 : THE ORIGIN OF THE OISFLAY TO ІНЕ ТОР, ӨНЕ LINE АТ 
ға? i Баг ; А TIME. CLIP IS CALLED IF THERE 15 A VIEWPORT 
FEE І 1/%@ MOHE Над : KEFFREHCE TO SEE IF THAT FOIHT MILI. АГРА ж FE 
247 ; Er : [GA^5DGDED. LFIX FS СОМЕ ЕТЕС WREN X AND Y RECYCLE TO ПИЕ 
7Р0 $ STRUCTURÉE CH’ (COLOR RAM O? шап , СКІБІН. 
771 т Cal (COLOR HAM 13 Бағ i 
Jg CRI С 0 КАЙ lI BA? т CALLE ҒЕТЕН 
773 s Нан F CASE 
DFAE Char тта LCRAàM: EIT Gea 31551 SiNGLE BIT Бау l ГЕР 
GIRE 239270 24% JR Z«LCRAMI JUMP IF УНЕСЕ aet s PORE 
ZAF FEL r EF OOO КЕ TEST FOR ALL Evl F 
Uzol AO? rae JR НА ЕЛП ;.MIMP IF HOT ALL Ыы. t LaLLED ET FEIT ЕІМПІЕЕГТІ ҮЗ 
B. E. Ee dO ҰРЫ LE Ea HE БЕТ COUNT OF АЕ BYTES Чї H 
П2ЕЗ 21001С ТГ? LE HL CRO FSET START ADDRESS Был > REGTSIEKS a (PRIMITIVE @ CODE, 'EmnPFGRAEKT f 
ZEL СОТАОЕ ҮЕГІ CALL GETELHE "ҚАМ GETELH кз 1] E (CASE? 
йар. (c fai RET БЕТПЕН ELE F г. (ІГІЛР SUCCESS FLAGS 
O2BC К ЛЕ Да) FED LERARO: LO Ее Е COUNT OF IT BYTES Go? Н п ЕКШІ. FRAME FLAG? 
O26E EADE 70A AHD 00001100F МАЗ OFF #FCODE ЕБ F Е (COLOR F*LLOWS FLAG 
Ра СЕ Fas uh È ТЕНІРТ @FFEET osu 1 ix f [HOE Ж) 
EE СЕ27 245 SLA а ;GHIFT OFFSET РА d 
Orcs AF 7E LE Ln SAVE OFFSET edi = 176 HÖHE 
Пг Гл +400 JB LÈ He Q СЕА POINTER аа i 
voc? 11001Ё РБЕ ЕП DE „ГЕП ПЕТ SIAKT ADDRESS EI + STRUCVIINEL REO ТҮ] 
ОСА іт? ғат в її Hl DE РАСЕ TE $PFFSET G44 ? Гк] UT 
ӨССЕ CDvADE rEg CALL GETELE FEALL БЕТРІН ei T GhRZ ГКІМА Т LUI GOES 
GILE г” 771 RET "RETURN Ud F GMR T сы CONBAEY COLOR) 
СЕ FEI¢ Yo LERAM]: CF 000111006 TEST FOR ALL : ! КЕЕ {EFF ERTBN[ES 
2201 2027 TP JI HZ: LERA E PAUA IF HOT ALL саб € 
пера ERPEDOL roe CALL FETCH БЕТ OFFSET TREE 1E gv ірілі Li E +L LEARE COLOR FOLLOWS 
DILA EAF ary AMD 000011116 PASE ALL БИТ OPT SET 0215 1400 Gli Lo p.n CLEAR FULL FRANE 
nz: oF тт. Li Lett LAVE ӘРГЕЕІ ТЕЛЕН Ead Ем ANE  Qgnfllilllb CLEAR Of CODE 
gazon? FETE PUT Lo Het ICLEAK PAINTER 84114 (5072453 H72 11 ХУБЕРТ P^ SAVE REFERENCE 
пр 11081C 79E Li DE, CRU HLT STAR! ADDRESS nair DLE Е gra екі CEXSKET } кр! REFERENCE 
Hobe 19 779 Айй Н. ВЕ Thm T OFFSET 0321 DCCEATSE аз ан, ЧІхеНЕГУ ADJUST НЕРГЕҺМЕНГЕ 
ТЕЙТ 50 Чай LE EpL TELE Tok pow EYIL па, СЕЗЕ p? БІТ і,а ;TEST KEI ERENCE 
чао 35 mud Le nan PRET) ORE HIGH R*TT 031; ERIS аға JK Fel FIX? ФИТИР IF VIEWNPORT їр} 
E ROR Ooo E; 11 1 Y.uU iCL* AR. IUDEX DRY CES БУР BEIT da TEET REFERENCE 
0265 FOL ROD ADD [TE FROME PON Pr THEE вас 21317 479 JR LFI PJUAF FF FULL FRAME 
UVEZ ішім! Бім CALL FETCH “(ал БТА бхр — [ef £79 EIT 1.4 TEST COLOR FOLLOWS 
OTEA — FD//Ug 305 10 ([үҮ+й},А "LOAD BATA IH СЕП озар = TUM: aBu JR — NZGLPIXI РГ IF COLOR FOLLOWS 
TRIN [DEDI Bog CLE FETCH 1 ШЕТ DATA Ux31 Cha? бі EIT den TEST COLOR ТҮРЕ 
EY FAZU ub th ІТАЛ, А Lat Dar EN GRI 13440 308 jaz Jk — £LFEXH :Ju pP PRIMARY COLOR 
шага CORDS кан CALL ТІЛІГІН БЕТ DATA TERRAE ppT£EOX BEA Lo й. & [M4 BUE) iLOAD £LCOMHDART COLOR 
daré = rDz22 Чое LÈ FITA : оАо ПАГА IN CR. 0338 1306 34 Jk — LPTIX2 :JUmF AROUND FETCH 
wry Ст Cid “ЕТ TRE TUBA 0312 Буй? ЕВ LIZO: LD д i IMA СОК в LAD FRIMARY COLOR 
o2rA Ша 1 i111 LU AB: Dp Bel ЕЗГІ (НІ ok 1 YTI ü33n 12303 wes ЧЕ Кык Т1ШМЕ AROUND FETCH 
"РАЙ Lent El? ани  aoDO1100h КАЕН ALL БИТ M FEET RET CULEN BEY ІРІЗХІ: CALL FETCH TBET THE COLOR DATE 
DIFE LBZ? Зі Ба B SIFT OFFRE! ЖЕЕ „ЕД HF ІІХК: CALL PORE ТРОКЕ THÉ СОСОК AT Xe 


Listing 2 continued on page 292 


Circle 184 пп inquiry бага. 


| FILI еН, PRIN wah? velar 


APPLE II 24K IFR 
SIMULATOR FLIGHT 
TRAINER 


The latest version of IFR SIM includes duel nav radios and 
allows the pilot to actually practice IFR landings and naviga- 


tion, Features a HIRES plot of the flight that is flipped in & | 


out with “ESC” key. 
Smooth fluid real-time response gives your Apple more 


flight simulator power than most 10,000 machines on the 


market today. 
$25.00 for one on disk, three for $37.50. 
AVAILABLE FROM 


PROGRAMMERS SOFTWARE 
EXCHANGE 


2110 N ind St 
Cabot AR 72023 
(501) 841-5027 


SORCERER SOFTWARE 


Wein А- n нез Ewa Шын au the In ó| edule RAM дай beromrs ae sepa ра) сі nee AASE 
$ pp шут weyilis КЕТЕМ 2 o walled m EBD dnd (cvallis ira Істен ley lured 
1 КЕНТІ ure S ig Slime pp eras y TEME ûi rubo анығы i vou BASIL picgram wach pré 
bap change nmm ШР pipen Gos aie (he days ЇЙ hyang алп a whole ira іп chasgr ore chaise 
2 FUNTION KEYS. SYSIEM 7 alus 17 keys її lie prügranimerd fo гг! ane бє mor chararlers s (ёр 19 
мағы lines ЕЁ deal cack! Aller a key ір pengqrammed by sum ply Wing try. all Ike Lea is gen? Io Ibe рг» 
jusl 43 il quu Гүр 11 ап пг Ер Күр! пеп hea may pe wied іл ай moiri al CPF alias quuubeg lip 
сене». Тін legiune oy Ramp Ми аит andin lien esed commandi ged ma; clude теліңге sl ziemenis 
| 1 REMUMBERING RDLITINE. nih a msgr kepir pomi pogam in fecumbrend mailing 5e matim and 
кл артур! may be changed 
& BASIC SUFFER PROTECTOR SYSTEM у sends a ICT when the ПАЗ DUREA ted Ths resents AASE bem 
pasting 
5$ PRINTER СЕА. {түйү Іі ETAL F m Jorma nolgus їй беглы piar 
G6 RiysvAL АОЛЕТЕМЕ 11 MEW пе ГАПАП are typed c RESIT is hil lg mise, yow prngram map ex с ен Thi 
18 а Solely DfEE 
DI HER FEATURES 
"UNS HP “Тарс егш wd psy ches bey ir Б} 
CLARA dema ает ther gengs à ILES He СПАН ig id m Dew рыш 
CAL ghaazi such aû ESC UF aea CEAR den: serum 754 ERROR 
НИН doğu? vegue Ibe SHIT] aey то be iepsested. This guockens edmag 
- Intludes j Heal Tig Pando Nube! Generate 
Еғтінті surpmasrally tg GAS alie; ТАР: СЕС 199105 tele CLO A Dang 
Buseera ges раа р GALE, Врата, a! FG га pied dati piii, ely Гура cg МАШ bni, Her ты! wil 
ор Citar fo Мг anir bre before тыйыла Me end of Vip coer іне SYSTEM 2 maama Bs 
= SIRIEN 2 ities JE oie} йгйін талша! 05.217 TAK кйгй +E SE] 


RAE PATEA ІМІНЕЕ Reet 250 газ o] писигі өті ieee Ботан lo MONITOR STANDARD 
BALE #ORÛ PRESSOR РАС E BEVELDPAAEN? FAC Sores ear алғанына bodre rhe seeds the ote To 
91008 lich pel, metra едт" s ED 00 


(йир STETEM ; 5 A522 PRINTERÜRTVEN, $Y SUE 2 амп the 5732. prater диеп! «тугай ol Cantsoncs 
NU | 


prae dear 
ШИЛ DANCER иеп оп ZA andi asc prd iequiang 1EE GINA LANOER үлт graphics ге the Қ ілкі poy crudi 


On ъё magi өзінді ТЕТЕ л bê cael lû Ізгі poly oii ұйы en dee your LAMENA cage belare youn vere 
23 | 


SYSTEM SOFTWARE 
| Kent Street, Bicton, 5157 Australia 
Progam pores qr casei rm and includes bell documental-gn арик у pie gl 


RAM Paces пйшатға ап аъ Add 57 ipi ауызы пітші 


SORCIRER ¢ a rade mark ol EXIDY INC, 


СагеГе 185 on inquiry card. 


Circle 187 on Inquiry card 


Circle 185 on inquiry card. 


TERMINALS FROM TRANSNET | 


PURCHASE | 12-24 MONTH FULL] 36 MONTH 
PLAN | OWNERSHIP PLAN ILEASE PLAN 


PURCHASE PER MONTH 
DESCRIPTION PRICE te MUS, Am MOS 35 MOS, 


А36 DECwriler H 5162 5 90 
LA34 DECwriter IV. . 105 9 
LA34 DECwriter IV Forms Ctrl. 1, 205 
LA120 DECwriter lll KSA ... 2,485 
[А180 DECprinter | TEE 
VT100 CRT DECscope ...... 
NT132 CRT DECscope 
.DT80/1 DATAMEDIA CRT .. 
11745 Portable Terminal . 
71765 Bubbie Memory Terminal 
71810 RD Printer .... 
ТІВ2І KSA Printer 
ТІВ25 KSA Printer ........ 
ADM3A CRT Terminal ...... 
ADM31 CRT Terminal 
ADM42 CRT Terminal 
QUME Letter Quality KSR ,.. 3. 31 | 
QUME Letter Quality RO .... 2,89 ; 
HAZELTINE 1420 CRT ...... 
HAZELTINE 1500 CRT 
HAZELTINE 1552 CAT .... 
Hewlett-Packard 26714 CRT . 1 495 
Hewlett-Packard 2621P CRT . 2,650 
FULL OWNERSHIP AFTER 12 OR 24 MONTHS 
10% PURCHASE OPTION AFTER 36 MONTHS 
ACCESSORIES AND PERIPHERAL EQUIPMENT 


ACOUSTIC COUPLERS « MODEMS е THERMAL PAPER 
RIBBONS * INTERFACE MODULES + FLOPPY DISK UNITS 


PROMPT DELIVERY * EFFICIENT SERVICE 


TRANSNET CORPORATION 


1945 ROUTE 22 201-688-7800 
UNION, N.J. 07083 тух 710-985-5485 


ATTACHE STYLE CASES FOR CARRATING AND PROTECTING A COR. 
PLETE COMPUTER SET-UP CONSTRUCTED OF THE HIGHEST QUALITY 
LUGGAGE MATERIAL WITH SADDLE STITCHING WILL ACCOMMODATE 
FOUIPMENT IN A FULLY OPERATIONAL CONFIGURATION ALONG WiTH 
MANUALS WORKING PAPERS AND DISKS NEVEN А NEED TO REMOVE 
EQUIPMENT ЕНОМ CASE SIMPLY ARMOVE LIC CONNECT POWER AND 
ПРЕНАТЕ LID CAN ВЕ REPLACED AND LOCKED FOR SECUAITY ANG 
PROTECTION WITHOUT DISCONNECTING CABLES FULLY TESTED 


© AP1015 Apple and Single Disk Drive 

a A4P1020 Apple and Double Disk Drive 

® AP103M Apple, 3 inch Monilor and Double Drive.. | 

@ Н5201 TRS-60. Expansion Unit and Double Drive ............... 108 
Ф A2202 TRS-80 Monitor and Accessories . 

@ P401 Paper Tiger Printer | ме ! 

a P402 Line Prinler li-Genlronics ت و‎ С аа 84 
Ф CC90 Malching Altache Case 


cor PUTEA CASE COM PANY 


PA "ADI ISTA g ГИР Г, Г 


"hr ВЫ dd 
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Listing 2 continued: 


M UMNI М, 
NEMONIC АМЕ йй i-o ире RET FEE TURN 
0348 — 1501 890 FINS: ID Ort :SET ты. fama ا‎ 
' 0:“Б E03 1 JR Le dai ТАМАР ARGU ЕЛЕР 
CALL call subroutine Озал — CDAQU? 89% LPIX4: GALL CASE SFEND Ч1ЕШРОКТ CASE 
LCRAM load color memory DWAL — DDZ40DO0 B9à ІРІХ5 LG (ҰХаВрыП»ы б ;CLEAK X 
LPIS load pixel D151 — DD3401ü00 895 LD rIXeBGDR15.D FELEAR Y 
LREG load register Daath — CEAF E Fr ETT Må TIESI COLOR FOLE OWS 
LSUB load subroutine 359 2B0E 898 ко NZILPIX? FUME IF COLOR FOLLOUS 
subre * T3 K FLAG 
LYM load symbol пат ША Bg" LO E +1 ЭЕТ кісінін | 
Din CERT Grd BIT б.п ;TEST ОО Tree 
cy мез» | паеш Fon FS $ JR — ZLPIXA SOAM ІР PRIMAN: DOLOR 
HCRAM read color memory U3SKF — DD7EDZ 90 LD — A'CIX*DDR 1) LOAN SECONDARY COLOR 
RET return Dajt HOM 701 JK — LFIX JURA TÛ LOO 
HPIX read pixel nas ТЕП sg? IFIXa: Lo ha AOR GERS} LOAD FEINMARY COL 
AREG read register D347 — CEA 904 LFI: б\т {r E 1 color FOLLOWS т 
read subroutine 034% 2004 94 WR NEL PEAS ШАР ТЕ Leet i 
TE read symbol UzZEÉ ЕЗГІ EL EET FALL ЕТСІН FRET DATA 
SYM di эу тінші ga ИША апа |РЇХШ! PIT ib :TEST FULL FRAME 
ispay symbo EY 7007 ғау IR HZGLPRIXT SWNT HM FULE FRAME 
nen draw а vector 41/2  GCD£FU 90105 GALL CLIP РОНЕ СЫ FOR CLIP 
| wal ut. LEA 5 RIT U,C ІЛЕБІ tHEÉLDERE 
бас зраз 910 m ZLPP ; uet ІГ CLIFOED 
Nay LDXVGA #11 LFPFIX9?: CALL FORE ерір IHE prif 
1 : wick F ren “ide to th Wary 1344521 "12 LIKI? tHE vIX-4GDFLU :IMLREMEHN $ 
Table 2 E | ih ۹ ЧТ сб k паук ОПЕР eI? E NYGLPIXT ГЛОВЕР IF x NDT ZERO 
primitives defined for Micrograph. озар бозі 91+ INE FfIK+GDE1} ГЕЕГЕЕМЕНТ 1 
Although the minimum set of instruc- шта FUE! Yip Jk — NZ.LFIX? PIMP TF Y MOT ZEKO 
; RIT nj "Im RET RETURN 
tions need only include a point- - i ан 
positioning primitive and а vector- SIR f LRED tastes eae PNM aa aaa 
ге К ha м9 J 
drawing рїнє, added flexibility of эз p LREG LOADS A GRAPHIC DISPLAY REGLETER. IF GORIL 15 
extra functions is used to remove pro- 92100: SRECIVIEG. A RESTI OCEURS. SINCE THIS ІН ESSFNTIALLY 
; $22 рй КЕРІ Ф.т REGISTER, OTILEVISE, LRFG SETS A POINTER 
cessing burden from the host system. 923 о; 10 THE APPROPRIATE REGISTER AND READS IM THE DATA. 
95A d 
рт : CALLS КЕЛЕК 
ê j 
| | тау i CALLED EY ГАРМАТ {I NDIRELC ALY} 
Text continued from page 278; Fi 
' : — E y29 0: МЕТЕ КЕ A IPRIRTTY YE OF LODE. LEMP Ones, 
features, such as clipping and anti PE : quM ae ag 
aliasing, can be readily implemented 
at the primitive level without the ad- 
dition of other instructions. Such 
features can be treated as system 
rameter | | York: McGraw-Hill, 1873. 
parameters, selectable through the e 


load-register primitive. In figure 5, a 
sample of the images produced by 
these primitives is shown. (Also see 
listing 1.) 

One last item that must be dis- 
cussed is error processing. For any 
implementation of the primitives, the 
display processor must be able to 
detect, report, and possibly recover 
from errors such as invalid primitives 
or an error in a called user 
subroutine. Of course, thiserror pro- 
cessing is highly implementation- 
dependent, but does not affect the 
structures of our primitives. 
However, several of these primitives 
can be used to aid the host computer 
in error processing, such as the read- 
register and read-pixel primitives. 

So far the characteristics of interac- 
tive computer-graphics systems have 
been examined, focusing on a com- 
parison of the features of calligraphic 
and raster-scan display processors. А 
set of primitive instructions for the 
control of a color raster-scan display 
processor have been developed. 

Next month, Part 2 of this article 
will concern the hardware design of 
Micrograph, a microprocessor-based 
peripheral which implements these 
primitives, B 
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1. "Chip Controls CAT Attributes." Elec- 
trorucs, June 1978. 

2. “Спр Generates 16 Colors.” 
fromcs, November 1978, 

à “Color Displays 10 Pace Computer 
Graphics Market," Mini-Micro Systems, 
February 1978. 

4, Computer, IEEE Society, January 1979. 

5. Computer Graphics, SIGGRAPH-4CM, 
June 1978. 

В. Course notes from "Computer 
Graphics" taught by Dr Steven Levine, 
Lawrence Livermore Laboratory, 
Anaheim CA, October 1978. They are 
available from Integrated Computer 
Systems Inc, 3404 Pico Blvd, Santa 
Monica, СА. 

T. Crow, Franklin W, “The Aliasing Prob- 
lem in Compuler Generated Shaded 
Images." Communications of the ACM, 
November 1877. 

8. Denning, P J. ACM Computing Survey, 
December 1978. This is a special issue 
on graphics standards. 

9 James, L P. "Ап Engineering Survey ol 
Grapnics Display Systems." An un 
published Computer Science Corpora- 
поп (Vangdenberg AFB) document, 
March 1979. 

10. Judice, Charles М. “Processing Signals 
for Digital Display." Бе! Laboratory 
Record, Bell Telephone Laboratory, 
March 1976. 

11. Manufacturers’ literature from "Сог: 
puter Graphics" course taught by Dr 
Steven Levine, See reference 6 above, 

12. Newman, ЧҮ, and A. Sproull, Principles of 
Interactive Computer Graphics. New 


бес. 


13. Schrack, G F. “Current Literature in 
Computer, Graphics and Interactive 
Techniques.” Computer Graphics, 
SIGGRAPH-ACM, December 1978 

14. Walker B, 5; биа, J, A; and Drawnek, 
E. А. Interactive Compuler Graphics. 
New York: Grane Russak, 1973. 


BYTES Bugs 


Feeling Listless 


The performance of a program in the 
Technical Forum “Some More on Perfor- 
mance Evaluation,” by Carl Helmers 
(July 1980 BYTE, page 216) suffered 
from one error of substitution and one 
error of omission. 

Listing 1 on page 217, a program sub- 
mitted by Charles Porter, should contain 
two lines as follows: 


105 IF X = L THEN 120 
110 IF A(X) = ОТНЕМ 100 
ELSE 90 


Thanks to Martin Berman of Teaneck, 
New Jersey, for pointing this out. B 


Omikron’s Accounting Software 


We made aur reputation with our Mapper sys- 
tems. One year aga we told TRS-80 Mod i 
owners that they could have standard CP/M, 
8" drives, compatibility with the Mod II, the 
ability to transfer files from TRSdas to CP/M 
or run Newdos&0, the TRSdos compatible 
operating system, with 8" and 5” drives all 
an line at once. Most of the readers said "too 
good to be true" and it was only the slowly 
spreading word {plus some excellent reporting 
—see August Byte column by Jerry Pournelle} 
that convinced you it worked. 


Here we go again! A field-proven, fully in- 
tegrated accounting package with sell- 
insfructive documentation tor $350.00. Too 


good to be true? А General Ledger which has 
been running in the real warld long enough 
to shake out the bugs and has sold tor many 
times our price of $100.00. Too good to be true? 
Ok, if we have to, we can wait for the word to 
spread. But just to get the ball rolling — let me 
give you the particulars: 


REQUIREMENTS: 

Lom pute r — ABR 20/8080 

Printer— ІЗ2 columns 

Frider — 80x 24 or 16x64 w/scroalling 
Storage — 2 disk units 250 kbytes each 
Language — Microsoft Basic 

(0/5 — CP/M 


BENEFITS: This is not another re-write of the 
Osborne packages but a professionally pre- 
duced and marketed set of accounting software 
onginally produced for the Mits/ Altair machine 
It has been tested and debugged in actual use. 
It comes with sample data and a manual de 
signed for self-instruction. They are thought- 
fully designed, interactive programs with clear 
prompts for ease of operation. Source code and 
documentation to aid in customization are also 
included. 


INTERESTED? Write or callforour free brochure 
It may sound toa good to be true, but we ve 
heard that before. Risk a stamp— our Mapper 
custamers were glad they did. 


Too good to be true? 


a multi-faceted 
text processing system 


Асе» i5 а user-extensible text pro- 
cessing system based on MIT Emacs. Its 
powerlul yel easy-to-learn command set pro- 
vides Convemen| screen editing of bath 


programs and documents The Amelhyst command set can be 
added to or modified to suil personal prelerences 


nv fret of the Gemstones, 15 а professionally crafted 
program in а seres that represents a firm commitment to 
user suppurt Ongoing program updates. в newsletier, and а 

telephone поте for bug Tixes and custom code modifications, are 
gn integral рагі ol each Gemstone Documentation lor Amethyst 
ircludes nor just Multiple users manuals, Gut also a program logic 


manual and related theoretical materials 


Аз» CP.M with a cursor addressable display is requred 
Amethyst 15 written in C. and the НПЗ C compiler is included 
ta provide lor simple reconiiguyration af the system Amethyst is 
available on B" sol] sector disketies. other Farmats soon 


PO Box 425 
Arfingren, Massachusetts 02174 
517 498.1387 


E" FEN nrgisrereu їтїр гый gr Огрид esearch 


Circle 188 on inquiry card. 


OMIKRON 


of $199.00 


*350 


Circle 180 on inquiry card 


779 UPPER CASE/lower case 
"Conversion Kit I" 
Expand the capabilities of your 779 line printer to 
include word processing!! Available to all Centronics 
779 and TRS 80 Printer | owners is the option of lower 
case and changing slash Û Zero to standard 0. No etch 
cuts or soldering needed. Installs in minutes with a 
| screwdriver. No program modification or additional 
interface is required. 


UPPER/LOWER CASE NOW AVAILABLE FOR THE FOLLOWING 
CENTRONICS PRINTERS: 
104AL, 10281, 306, 500, 501, 503, 700, 701, 702, 703, 780, 781. 


Motor Control “CONVERSION KIT II" 
FOR ALL CENTRONICS 779 & TRS BD PRINTER | LINE PRINTERS!! 
Our "Conversion Kit I Motor Controller gives your 779 
the abiliby to turn the motor on and off automatically. 
Removes the annoying 
increasing the life span of your 779 and TRS BO line 
| printer motor! No soldering, software or hardware 
changes needed. Installs easily. 
SAVE! Buy Service Technologies "Conversion Kit I" 
and "Conversion Kit II" 


AX 


Visa and Master Charge accepted (piease include signature, 
expiration date and phone number) 


Products hat se! Precedents. 
|127 HeorstSt Berkeley, СА 94702 (ауыз. :B013 


Circle 188 on inquiry card, 


Price $125.00 


noise of constant run, 


Price $95.00 


together for the single price 


To order, please send cneck or money order in the 


proper amount to: 
еу? Technologies LM 
а 32 Nightingale Ға, 


Nashua, N.H. 05062 
(603) 883-5569 
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THE ORIGINAL MAGAZINE FOR 
OWNERS OF THE TRS-80"* MICROCOMPUTER 


۴ H | | | | ; | | | MONTHLY 
SOFTWARE 4 | | N NEWSMAGAZINE 
FOR TRS-807 | | | : FOR TRS-50" 

OWNERS Ё ü n ! Û. owners 


MONTHLY NEWSMAGAZINE 
Practical Support For Model I & II 


, ARI PROGRAMS AND ARTICLES PUBLISHED IN OUR FIRST 12 [SSUES 
e PRACTICAL APPLICATIONS ксігетне FOLLOWING 
“ A COMPLETE INCOME TAX PROGRAM (LONG AND SHORT FORM) 
e BUSINESS “ INVENTORY CONTROL | 
е S “ STOCK MARKET ANALYSIS 
o `> © “ WORD PROCESSING PROGRAM (FOR DISK OR CASSETTE! 
mer ro ае ы ; LOWER CASE MCDIFICATIONFOR YOUR VIDEO MONITOROR PRINTER 
“| : „тё HOL | Т 
e EDUCATION 8 EXTEND 16 DIGIT ACCURACY TO TRS 80" FUNCTIONS (SUCH AS 
TY - SQUARE ROOTS AND TRIGONOMETRIC FUNCTIONS) 
е PERSONAL FINANCE « NEW DISK DRIVES FOR YOUR TRS 80" 
A - | e PRINTER OPTIONS AVAILABLE FOR YOUR TRS 807 
e BEGINNER'S CORNER * A HORSE SELECTION SYSTEM***ARITHMETIC TEACHER 
| "OMPLETE MAILING LIST PROGRAMS (BOTH FOR DISK OR CASSETTE 
e NEW PRODUCTS " SEQUENTIAL AND RANDOM ACCESS) 
e SOFTWARE EXCHANGE * CHECKBOOK MAINTENANCE PROGRAM 
| ы А. 2 ғ 
« LEVEL Il UPDATES***LEVEL Il INDEX 
i “ CREDIT CARD INFORMATION STORAGE FILE 
е MARKET PLACE | » BEGINNER'S GUIDE TO MACHINE LANGUAGE AND ASSEMBLY 
e QUESTIONS AND ANSWERS « LINE RENUMBERING 
р | | — AND CASSETTE TIPS, PROGRAM HINTS, LATEST PRODUCTS 
e PROGRAM PRINTOUTS ` "COMING SOON {GENERAL LEDGER. ACCOUNTS PAYABLE AND 
| RECEIVABLE, FORTRAN 80, FINANCIAL APPLICATIONS PACKAGE, 
. . . ., AND MORE PROGRAMS FOR HOMEOWNERS, MERGE TWO PROGRAMS 
STATISTICAL AND MATHEMATICAL PROGRAMS {BOTH 


: t LEMENTAR' AND ADVANCED) AND 


қ LEVEL П RAM TEST (Casseig or Dish) Checks random access memory ta ensure that all memory iocalians arg working property 


DATA MANAGEMENT SYSTEM (Cassette or Dish) Complete ble management lar your TRS 80" Fp 
CLEANUP tCassetie or Disk) Fast action Maze Game An 


WORD PROCESSING PROGRAM (Cassette or Disk) For «rita letters. tesi, nailing ists, ete, wih each new subscriptions or renewal 


ADVENTURE (Cassette ar Disk} Adventure 40 by Scott Adams [From Adventureland International a 


SEND FOR OUR NEW 38 PAGE SOFTWARE CATALOG (INCLUDING LISTINGS OF HUNDREDS OF TRS SO" PROGRAMS AVAILABLE ON 
CASSETTE AND DISKETTE 5200 OR FREE WITHEACH SUBSCRIPTIONS OR SAMPLE ISSUE 


‘COMPUTROMICS: مادو دجوو ووج ةم اة موو ود ووو ةدود‎ ИИТ" TTT 


50 N. PASCACK ROAD Yo HOUR ORDER LINE 
SPRING VALLEY, NEW YORK 10977 | 24 ORDER (OUTSIDE OF N Я STATE) 
ONE YEAR SUBSCRIPTION %24 .......... LINE 


(800) 431-2818 


NEW!!! 
+ MOD-II NEWSLETTER · 


TWO YEAR SUBSCRIPTION $48.......... (914) 425-1535 


SAMPLE OF LATEST ISSUE %4......... : 
ӘТАНТ МҰ SUBSCRIPTION WITH ISSUE .......... 
(#1 - July 1978 е 87 - January 1979 е #12 - June 1979 = #18 - January 1980} 


NEW SUBSCAIPTION ........ RENEWAL ........ SIZ2/vear (or 12 issues 
CREDIT CARD HUMBER EXP. DATE 

SIGNATURE 

NAME 

ADDRESS — IT EE — TEL 2/8 


"= ADD Ta YEAR (CANADA, MEXICO) - ADD SIR WEAR AIR MEME - OCT SIDE OF О 5А, CANADA & МЕКИ O *** 
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= LEARNING LEVEL Ii 


‘COMPUTAG 


ILD: 


ses EVERYTHING FOR YOUR TRS-80 cee 


TAS-80 15 a trademark of the Hadlo Shack Division of Tandy Corporarlon 


* All Orders processed within 24-Hours 
ж 30-Dav Money Back Guarantee on ail Software (less а $3 penalty for 
ж I0-Dav Money Back Guarantee on Disk Drives and Printers PLUS 


By David Lien FROM НАСЕТ COMPUTES 


handling) 
120-Davs Free Service 


FROM APPARAT NEW DOS - $99.95 


The Original Author OI The Level Manual 
A Step By Step approach 12 Learning Level |! 
especially geared lo naw TAS-80"" Owners 
&15.954 


a TAS-80" DISK AND OTHER MYSTERIES 
Over 100 pages al indespensible information for 
disk owners. Learn 1o recover information from 
bad disks, how 1û make Basic programs unlistable 
and 12 more chapters of never published tips апа 
information. Written by H.C, Penninglan 


(Far all Disk Owners). $22.50 


NEW SBSG BUSINESS SYSTEM FOR MODEL I 
OR MODEL I - IN STOCK 

- General Ledger 
= Accounts Hecelvable 
- Accounts Payable 
- Payroll 
- inventory Control with Invoicing 
Each module can be operated individually or asa 
coordinated SYSTEM, Turn-Key error catching 
operation for beginners 
Complete manual and documentatian 
accompany each program 
Minimum System requirements z-Disk Drives 
lor Model |, 1-Disk Drie for Model 11 
Each module can be 'ormatted to span data 
оп un 1o 4-Disk Drives 

+ Free 30-Day telephone consultation 
= Call for complete specilications 
* а 
} 
{ 


Model | Version $125.00 Per Module 
$495.00 Per System 
$225.00 Per Module’ 
$995.00 Per System 


DATA MANAGEMENT SYSTEMS 
= OMS replace index cards or any data requiring f 
jong lists of mlarmalian 
TES In-Memory Intormation System 
[For Cassette Systems) $39.95 
TES Disk Data Manager (A@quires i or more disk 
drives) Setup last random access liles 1n 
minutes, Stores up to 320K of information on 4 
Drives Up to WO fields and 255 characters per 
record Supports upper and lower case. HS-232o0r 
TAS-232, Features complete editing $49.50 
Personal Software ССА Data Management 
System Completely user onented, menu drive, 
190 page Step By Step Manual, Capable of 
inventory control, sorting data, reporting data in 
nearly any jorm (lor reports and mailing labels) 
Sorts dala by up to 10 Fields ior zip cade, balance 
due. geographic tocation от whatever, Prints 
reports with subiolals and 101815 avlamatically 
| calculated Fast random access 575.00 


я Model f Version 


"EULL ZAR клуб, uera. 


‘COMPUTROMICS: 


50 N. PASCACK ROAD 
SPRING VALLEY, NEW YORK 10977 


HOURS: 9-5 
Monday thru Saturday 


REMODEL-PROLOAD - Renumbers program 
lines, combines programs, The only eenumber 
pragram [hat wll renumber the middle ol a 
program. Specily tek, 32K or 4BK Works wilh 4 
Cassette or Disk 534,05 
= GSF - Lise in your Basic Programs for Instant 
Sorting (will sort 1000 items in 8 seconds) Other 
commands include Compress and Uncompress 
Data, Duplicate Mamory, Display Screen Conirals 
and Fast Graphic Contrats $21.35 
[For Cassette ar Disk, specly 16K, 32K or 4BK) 
= DOSORT - All 5F commands plus special 
Multiple Disk Sorting Rogtines $34.55 
(5регтіу Зек or 48K) 
INFINITE BASIC - Adds 70 commands to your 
TRS-80"" including Instant Sort, Matrix 
Commands, String Commands. Lelt and Right 
Justitication, String Centering, Simultaneous 
Equations, Upper and Lower Case Reverse and } 
mare. (For Cassette or Disk) 540,55 
INFINITE BUSINESS (Requires Inlinite Basic] 
Eliminate Round-clf error, 127-Digit Calculatinn 
Accuracy. Insert New Elements іп Sorled Arrays, 
Automatic Page Headings, Footings and 
Pagination, Mulliple Precision Arithmetic and 
more, (For Cassette or Disk; 529.95 
|," COPSYTS5 - Сору Machine Language Programs 
(For Cassette Only} 514.85 
в OSM (Disk Sor! Merge) $75.00 


FROM SMALL SYSTEM SOFTWARE 
a ASM-2 Machine Language Monitor $276.95 
a ASM-2D Dish Version of ASM-2 FERE 
я DCY-1 Converts Machine Language Programs 
н irom iape to disk $3.95 | 
+ AIA RAID - The ultimate TAS-40" game converts 
your TAS-60"" тіз à real time shooting gallery 
514.95 į 
BARRICADE = А last pong style game 514,95 
СРМ - (Рог Disk Only) $150.00 
TH5-232 INTERFACE - Interface with Software 
driver RS-232 printers io your TRS-80" 549.95 
* ТН5-232 FORMATTER - Additional roptioanall i 
Soliware tor TRE-232 owners Adds many printer 
commands to your TAS-80" $14,95 1 
(With purchase of TRS-242) $9.95 , 
* PEHMOD - Use the Electric Pencil wilh RE s lower | 
case madilicatian 519.95 ! 


FROM GALACTIC SOFTWARE 
MAIL РАС - For Made! 1 Disk Systems 

anly $99.95 
Quick-serting Іші user control over mailing hs! 
from Galactic Software 

STOCK MARKET PAC 


590,95 


(914) 425-1535 


48-Page Catalog $2 FREE With Any Order 


Order By Phone Or Mail 


Add $1 Per Order For Shipping Within UPS Areas 


Add $3 For C.O.D. 


Add $3 For Al! Foreign And Non-UPS Shipments 


Add $3 For UPS Blue Label 
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NEW TOLL-FREE 
ORDER LINE 


(OUTSIDE OF N.Y. STATE) 


(800) 431-2818 


* 


a MICROSOFT DISK ADVENTURE 
+ TRSDOS BASIC COMPILER 


= HORSE SELECTOR Il 


MICROSOFT BASIC 


35, 40 and 77 Track Versions available 
e NEW DOS/60 (With variable record length files 


chainrings and many other features $149.95 
FROM THE BOTTOM SHELF 
* CHECKBOODK Il [For Cassette or Disk) $39.95 


SYSTEM DOCTOR iA complete diagnosis of your 
THS-BÜ" Checks memory video cassette disk 
ROM, and all siher paris 6! your system] 


For Cassette or Disk $76.50 
а CHECKBODOR REGISTER ACCOUNTING 
SYSTEM (Ae@quires 2 disk drives) $7500 


* LIBRARY 100 - 100 established busimess, game 


and educational programs plus FREE Tiny Pilot 
all for $45.50 
BASIC ТӨНДІ KIT - Lists all variables, GOTO's 

and GOSUHB's in your program 579.80 


+ SOUNDWARE - Adds sound to your TRS-80"™ 


Jus! plus il in 
Sample programs. included 
TING TONG - Can be used with Soundware lor а 


225.55 


Sound version al pong 59.95 
- VIC - The Carta Visual Instructional 
Computer Program £15.55 


The Level || 16K Cassette is designed to leach 
beginners (the Basics of Machine Language ard 
Assembly Language Programming See every 

Machine Language Instruction Display on your 


. videa, VIC includes Step Ву Step 55 page manual 


VISTA V30 DISK DRIVE - 

TOK of Slorage 5395.00 | 
Add $29.95 jor Cable (Free with purchase of 
2-Oisk Drives). 10 day money back guarantee 


FROM HOWE SOFTWARE 


* MON-3 - Machine Language Programming for 


beginners. MON-3 is a complete System Monitor 


with Users Manual 518,45 
“МСЫ-4- Disk Version of MON-3 $45.95 
FROM MICROSOFT 
* LEVEL ПІ BASIC 549.95 


Mow Cassette owners сап add Disk Commands 
to thew TRS-BO'" withoul owning a Disk Drive 
$29 35 
$195.00 
Hun Basic Programs up to 15 times laster 


» NEC BUSINESS QUALITY PRINTERS 
(For MOD-I ог MOD-II] 


THE ELECTRIC PENCIL 
Cassette 

[15k 

МО П-И Version 


$2,995.00 


$99.95 
$150.00 | 
Е 5325.00 


By Dr. Hal Davis i 
The TRS-80'" version updated тог the TRS-80'* 
and originally reviewed m Systems and 

Methods 


$50.00 | 


FOR МОП-П OWNERS 


{NEW MOD-II NEWSLETTER 


MOD- Catalog Free w/subserption 51 2/year 


MAIL PAC $199.95 


MICROSOFT BASIC COMPILER 
$395.00 


$325.00 
$50.00 
$170.00 


GSF SORT ROUTINE 
CP/M 


PEACHTREE BUSINESS 
SOFTWARE 


WORD STAR 
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A General Interpolating 
Graphics Package for the TRS-80 


If you've ever tried creating graph 
displays with the Radio Shack 
TRS-80, then you know that the task 
can be time-consuming. If you 
havent tried, you can look forward 
to the fact that axes must be 
generated and labelled, and data must 
be plotted using the awkward screen 
coordinates of Level II BASIC. After 
all this has been done, the resulting 
graph usually is not continuous, but 
has annoying holes in it. But don't 
despair, because with our simple 
package that may be implemented as 
a subroutine plotting X, Y coordinate 
relations or geometric figures is easy. 

In order to use this plotting 
package effectively, we suggest that 
you work through each example 
given. After implementing this 
package, TRS-80 users should be able 
to plot any analytic function or set of 
x and corresponding y values effi- 
ciently. This package will allow you 
to draw axes in the correct 
quadrant(s) and label them with 
chosen titles, Tic marks displayed at 
user-determined intervals, and max- 
imum and minimum values displayed 
at the correct positions on the graph 
are also easy to accomplish. 
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Г) К Cohen and Devon Crowe 
Bell Technical Operations Corp 
1050 E Valencia Rd 
Tucson AZ 85706 


Basic Plotting 

The plotting package is divided 
into two subroutines. Ihe inter- 
polating subroutine (see listing 1) 


With this package, ТЇХ5-80 
users should be able to plot 
any analytic function. 


plots the function (or coordinate 
pairs) interpolating between the 
points to produce a continuous curve, 
The resulting curve may be easily 
displayed at any position of the 
screen by changing at most four 
parameters. The program takes care 
of all scaling problems, and 
parameters are specified through the 
use of additional BASIC statements 
inserted at the front of the 
subroutine. 

To begin this demonstration, sup- 
pose you desire to plot the cost of 
heating a home as a function of the 
monthly period, displayed in the 
upper right-hand corner of the screen, 


(This is dane to leave space for other 
information you may desire to dis- 
play.) In order to have the graph 
confined to the desired position, you 
must specify a viewport. For this 
plotting routine, consider the screen 
to be divided into one hundred 
horizonta! units and forty vertical 
units. The bottom left corner cor- 
responds ta the screen coordinate 
(0,0). (See figure 1.) To display the 
graph in the right-hand corner, the 
horizontal coordinates should be 
from 50 to 100, and the vertical coor- 
dinates should be from 20 to 40. 
Thus, to set this viewport, the reader 
must specify the four variables, Z1, 
Z2, W1, W2. For this example the 
viewport variables should be set as 
follows: 


Zi = 100 
22 = 50 
Wi = 40 
W2 = 20 


The next step is to set up the x and 
corresponding y arrays. For example, 
if during the month of January the 
heating cost was $80, the first x ele- 
ment would be 1 (for the month) and 


Are you ready 
for the 28ООО 
microprocessor 
revolution? 


Zilogs generation-ahead, 16-bit, 28000 is changing the 
way systems manufacturers and designers think about 
microprocessing. Now theres an easy way for you 
tolearn everything you need to know to stay on 
topofthis powerful new technology Enroll today 

in Zilog five-part, home-study seminar on 


Zilog 
Training and Education Department Ce 
10460 Bubb Road, Cupertino, CA 95014 


Enrall meloday inthe 1880 Zilog 28000 Architecture Course 
Г Enclosed is my check or money order for $39 

Make check payable to: Zilog, Inc 

Please charge my lJ Mastercharge or О Visa account 


аа LLU 


Expiration date _ 


HATU 


MyT-Shirtsizeis 5 М L XL 


b faang көлі mt ee an r Ж. шы: N "€ 


CHARGE IT 
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£9000 architecture for the advanced engineer, 

Learn the details of the 280005 16-bit architecture, 
techniques of memory management, methods for inter- 
facing memory and peripherals, proper handling of 
interrupts and traps, and use of the 280005 powerful 
instruction set. 

You study at your own pace at home. Each test is 
individually graded and critiqued. Total cost for all course 
materials and tests is $39. Enroll today. Become your 
company’s expert on the micropro- 
cessor technoloay of the future. Upon E 
compietion of the course, every | 
registrant gets a colorful Captain Zilog 
T-shirt! Allow four weeks for 

receipt of your first lesson. 


A 
Zilog 


An Affiliate ot EXXON ENTERPRISES INC 


BUSINESS ADDRESS 


NAME 

COMPANY МАМЕ 

ADDRESS 

CITY/STATE/ZIP 

TELEPHONE 

H | LLIN А DDRESS {35 shown oan charge card р 
NAME 


2% АБАМ NAME 


WEN 


ADOH EE S ك‎ 


CITY/STATE/ZIP 


Ман lessees for C Brusananss Address J Бин Ade ese 


Boards for $-100 BUS 
from S.C. Digital 


“CPUI-280" 
Adraneed 20А based CPU board 


SI T0 Assembled and Tested 
5149 К "less Interrupt} 


ӨТІП 
ИШТ la 


Features. Madel LPUI- ZBO | 
Ф 6/5 Mh: SW selectable, ® Bulltin B Рпаптген Vectored Interrupts with B possible bevels | 
of Hesiel interrupis using powerful Made 7 of 200, alt done in Hardware, expandable with 
external chi. ® Vector Jump on RESET, ın AK inreements @ Supports 2K of EPROM {пої 
supplied), DMA, Фулани: RAM refresh... many mare. 

"Kit comes with a'l parts except chips connected to Interrupts 


"INTERFACE: 1" 
1/0, Memory 
Interface Board 


S270 Assembled and Tested 
$169 Kr 


Features, Model 3SPC 

® 3 Sena w RS232C of пы [апгег! Loop, | Раа! @ 4K of EPROM/ ROM and АК a! 
НАМ (ROM, ARAM па! supped) 8 Ви in Kansas City Standard Cassette інілер usable 10 
1200 Bau "P Generates all papular baud rates up io 19 2K baud, including 1108 134 5, . 
SW setiable hiess. Baud Hales, Ports 


“UNISELECT™ 16K Static RAM with universal Bank Select 
Model 15KUS $255 АНТ, with 200 nsec memary chips 


All boards meet IEEE- 51100 standards 
guaranteed for one full year 


Fully socketed, solder masks, gold contacts, and 
Kil guaranteed parts, only 

Daiivar y; from stock 1072 hours Ordering: You may call lor МГ, Visa or 0.0.0. orders 

[Add $4.00 fo С 0 0) Personal checks ok, hut ME, speeds siapreent. Takes 7 10 15 days to 
clea personal checks belare. shipping 

Undemaged boards can be returned within 10 days іш МЇ refunds, Minmis residents afd 5*4 
sales tax 


ОЕМ, PRICING AVAILABLE — DEALER INQUIRY INVITED 


S.C. Digital P.O. Bax 806 Phone: 


Aurora. IL 60507 (312) 897-7749 
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DISK DRIVE WOES? PRINTER INTERACTION? 
MEMORY LOSS? ERRATIC OPERATION? 
DON'T BLAME THE SOFTWARE! 


150-1 
Power Line Spikes, Surges & Hash could be the culprit! 
Floppies, printers, memory & processor often interact! 
Our unique ISOLATORS eliminate equipment interaction 
AND curb damaging Power Line Spikes, Surges and Hash, 
"ISOLATOR (150-1 А! З filter isolated 3-prong sockets; 
integral Surge/Spike Suppression; 1875 W Maximum load, 
1 KW load any socket... $56.95 
"ISOLATOR 150-2) 2 filter isolated 3-prong socket banks; 
{Б sockets total); integral Spika/Surge Suppression; 
1875 W Max load, 1 KWeitherbank ,,..... 
"SUPER ISOLATOR (15 0-3], similar ta I8O- 1.& 
except double filtering & Suppression .„.. 
"ISOLATOR (150-4), similar ta ISO-1A except 
unit has 6 individually filtered sockets -.. 
*[SOLATOR 150-5), similar to 150-2 except 
unit has 3 socket banks, 9 sockets total 
"CIRCUIT BREAKER, any modal (add-CB) 
*CKT BRKR/SWITCH/PILOT any model 
i-CBS) 


т . = ош 


$56.95 
$25.95 


596.95 


$79.95 
Add $ 7.00 


Add $14.00 
PHONE ORDERS 617- 655.1532 шы 


IJ Electronic Specialists, inc. 


171 South Main Sireal, Nalick, Mass. 01760 


Dept. ВІ 
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the y element would be 80 (for the 
cost). Table 1 is a hypothetical set of 
data to be graphed. The arrays that 
will contain the data are AX and AY. 
Thus, for this example, the following 
BASIC statements should be inserted 
at the beginning of the subroutine: 


FOR [=1 TO 12 

READ АХС) 

READ A Y(D 

NEXT 1 

DATA 1,80,2,90,3,75,4,50,5, 
45,6,45,7, 5D, 8,80, 
9,70,10,65,11,70,12,80 


You can extend the useful- 
ness and data entry speed 
of your TRS-80 by giving il 
the graphics and menu ca- 
pabilities of the Bit Pad One 
digitizer. T 

With the Bit Pad and | 
proper software, you can 
generate schematic dia- 
grams; describe sales 
curves to your computer; enter alphanu- 
meric information by merely touching 
printed letters on a menu, orenterorder ûf 


Тһе next variables specify the 
dimension of the arrays to be 
graphed. In this example, the 
minimum dimension TI is 1, the max- 
imum dimension ТА is 12, and the 
separation between the array points 
IN to be plotted is 1. (For example, if 
you wanted to plot the cost of heating 
for every other month, IN would be 
2.) Therefore, you must include the 
following BASIC statements: 


T= 1 
ТА = 12 
IN = 1 


inventory information by 
merely checking boxes on 
printed forms. 

Bit Pad One, complete 
with slylus, specially de- 
signed plug-in TRS-B0 in- 
terlace and power supply 
cost just slightly over 
1 $1,000. 

If you don't have a digi- 


tizer, you are restricting your TRS-B0's 
abilities. We'll gladly send you a list of dis- 
tributors who have the Bit Pad Опе. 


a z ' 7 Ll 
EJ 35 Brentwood Avenue, Fairfield, 
CT 06430, (203) 384-1344 


Now, Bit Pad One" 
digitizer makes it easy to add 


graphics capability _ 


to your TRS-80! 
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The final variable to be specified, 
51, determines the resolution, or how 
weli the points are connected in the 
graph. The value of S1 needed to 
fully connect all the points depends 
strongly on the size of the viewport 
and the number of array points to be 
plotted. А little experimentation with 
51 is necessary to obtain the desired 
effect. For this demonstration: 
5120.01. After specifying the 
parameters above, the user is now 
ready to run the program. 

After execution, the results should 
be as presented in figure 2. To change 
the viewport, simply change the 
values in the viewport variables. 
Figure 3 shows the result when the 
viewport variables are as follows: 


Zl = 100 
£L = 0 
Wl = 40 
үз = 0 


If you desire to plot the cost of 
heating for every other month, 
simply change IN to 2. The results of 
this change are shown in figure 4. 


Adding Axes 

At this point, it would be nice to 
have the axes drawn and labeled, 
This can be done by specifying four 
axis parameters for use by the axis- 
drawing subroutine in listing 2. The 
first two parameters to be defined are 
the string variables AXS and AYS, 
which define the x axis and the y axis 
labels respectively. For this example 
the x axis should be labeled “month” 
and the y axis should be labeled 
"cost," Thus, the two BASIC state- 


ments that must be executed are: 
AXS = "MONTH" 
AYS = " COST" 


The final two parameters specify 
the separation of the tic marks on the 
axes. In the example, set C1 (the x- 
axis tic-mark-separation variable) to 
1 for a tic mark every month. Set C2 
(the y-axis tic-mark-separation 
variable) to 5 for a tic mark at every 
$5.00 increment. Thus, the following 
BASIC statements must be executed: 


C1 =1 
C2 =5 


After execution, the results should be 
Text continued on page 310 
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A REFURBISHED ASCII TERMINAL OFFERED FOR THE FIRST TIME 
TO SMALL BUSINESS AND PERSONAL COMPUTER USERS. 


` Тһе AJ 630. For just $495 you сап 
have aquiet thermal printer terminal. 


Now, for less [han Ihe price of a good electric typewriter, you 
can have your own personal ASCH printer Lerminai. 

And the 4/630 gives you alot of features for interactive 
immesharing. data entry/retrieval, and communications 


* A wide сагпаце— ир to 140 characters per line 
* Built-in lamp for paper illumination 


MARKET 
CHARTER. 


STOCK CHARTING ON YOUR APPLE II" 


* High-Low-Close Bar Charts 

* Simple, Exponential, Weighted Averages 
* Trendlines, Resistance Lines, etc. 

* Volume Charts with average volume 

* Hard Copy of the Charts and Data 

* Comparison Charts 

* Weekly & Daily Stock Histories available 
* User Oriented 

* User can create and update the Data base 
* Many Satisfied Users 


MARKET CHARTER Relais tor $129.95 Manual, Demo 
Сп=кеце and Stock Histories are available separately, Call or 
write for information on nev offering in Ihe financial held, 


RTR SOFTWARE, INC. 


DEPT. B11 
1147 BALTIMORE ОВ, 
EL PASO, TEXAS 79902 
(39151 544-4397 
"TRADEMARK OF APPLE COMPUTER, INE 
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* 
ж 
в 
* 
в 
a 


Upper and lower case characters 
128-character ASCII code sel 

R5-232C interface 

Selectable 110, 150, or 300 bps operation 
Desklop portability 

30-day warranty on parts and labor 


Perhaps best of all, the AJ 630 is quier, You can use it 


anywhere wilhoul disturbing anyone-—in the office or al 
home. And we'll make it easy for you to pay—with cash, 
certified check, Master Gharge, or Visa 


Call toll-free for more information and details on our 


10-day money back guarantee: 


800/538-9721 


California residents call collect 408/263-6520, Extension 275. 
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* Plus $50 lor transpa talon perminal checkout, amd one 15" four hundred foot ral ef paper. 
Excluding checkdul charge ol $50. 


ANDERSON (e CONDE ое 
JACOBSON p oda КРД 


"DISCOUNT PRICES. 


Microcomputers & Peripherals 


ITS 
| YTES 
OOKS 
ARGAINS 


Hazeltine е RCA e North Star 
Verbatim ® Perkin Elmer and others 


Fast, off the shelf delivery. 
Call TOLL FREE 800/523-5355 


MARKETLINE SYSTEMS, Inc. 
2337 Philmont Ave., Huntingdon Valley, Pa. 19006 
215/947-6670 а 800/523-5355 


Dealer Inquiries Invited 


BYTE November 1930 299 


“икс Anbu ue BRL apu 


Listing 1: The interpolating subroutine, Written in ТК5-80 Level I1 BASIC, this routine plots points on the screen From an array 
specified by the user. BASIC statements are inserted before the routine is run Fo create the desired array and, thus, the desired image 


IO Z22 22-235 

10005 WZz W245 

10010 IF Z22 ZI THEN 23 = 22 ELSE GOTO 10025 
10015 22=71 

10020 Zl = Z3 

10025 IF W2» WI THEN W3z WZ ELSE СОТО 10040 
10030 W2zW] 

10035 Wl) = W3 

10040 ҮІ = ~ 1.0838 

10045 Y2z LOE3B 

10050 ЖІ =1 

10055 X2- T2 

10060 FOR Iz TI TO TA STEP IN 

10065 IF ҮІ< АТП) THEN Ү1-АТ(1) 

10070 ЇЕ Ү2> ATID THEN Ү2-АҮЙ) 

10075 IF XI € AX(i) THEN XI z AX(I) 

ІЮСЕО [F X22 АХ) THEN X22 AXI) 


ШЇ 
oUF I WARE 


with new items 


10085 NEXT I 

10090 IF TI = T2 THEN Ү1-1.002-Ү| 

10095 IF X1 XZ THEN Ai z1.001* X1 

10100 A-(XI —X2yT(Zl — Z2] 

10105 Bz(Y1—-Y2/(W1-W2) 

10110 FOR I2 TI TO TA STEP IN 

10115 SETQZ2 - (AX(I) - XAFA), (47 - АҮ) — Y2/B + W2))) 
10120 i= j + IN 

10125 IF Q>TA GOTO 10165 

10130 IF AAD AX(Q) THEN S52 ~ 51 ELSE 55-51 

10135 FOR I= АХШТО AX(Q) STEP 55 

10140 IF AAD = AAI) THEN AXIO) = 1.001 + АЖС) + .0000001 
10145 YS3=({AY(Q)— AYDAXO - AXD- AX(D) + AY) 
10150 SET((ZZ + (I— KAVA AT - ((13— Y2VB + W 2))) 

10155 NEXT ] 

10160 NEXT I 

10165 RETURN 


10,401 (100, 40] 


P3 —We want to be your software source. Give us the opportunity to beat any nationally advertised price! 


CP/M 


OSBORNE T 
General Ledgers 
Acct Farc/Acct Pay? 
Payroll м СЕ. 
Buy 2 gel 1 Ігее 118/557 
Al 3 A CBASICZ. , 5195/571 
DIGITIAL RESEARCH’ 

CP/M* 22 Horlhstar. 51497525 
CP/M* 2.2 Cromemco. 5189/525 
CP/M* (einer versions). Сай 


HSE 
WITH j Manum 
Ax ONLY 


,.5 59/320 
5 30/520 
5 558/520 


COMPUTER PATHWAYS 

Pearl (evel 19 5 99525 
Péari (lewel 2p $299/525 
Pean {level ЗІН 549/525 


MICROFRO 
Word-Siar (Ver 2 0). 
Word-Star 
Май-Мегде. 
DalaStar. _. 
ШЕБЕРГЕ 
Sucersortl 
auperSor] И 
SuperSert НІ... 


РЕАСНТНЕЕ" 1 
General Ledgert 
Accis Hecewabtet 
Accis Payable T 
Payrol t 


1343/5410 


$4B3/565 
3278545 
3119575 

|. 5109/525 
..$160/$25 
3113/525 


$ SS 5449/545 


§449/545 
„9449/7549 
, 54409/545 


MICROSOFT 
Basic-Bt 
Basic Compiler . . 


5289/5230 
53247530 


FIM users: specily Ge aystems and formals Mosi fonmais available 


Fd GOODIES 
5 69/540 


v 
J ТЕ {мег 2061, $% В0/516 
Pascal/Z Yer 31, ,.5368/535 
Pascal/ MT көт 3% $274/5590 
Pascal/hi 51497520 
Pascal ICSD , 290/825 
FMES-B SE e 
CBS 5270/545 
TIME. ..5$360/545 
Weort 1., 5150/5215 
aingi 5 BA/SQU 
мутат" 


22 5148/526 
Postmaster, §199/320 
TextwrilgrIll 


2111/5320 
Magic Wand. . 5224/%45 
Spe! Binder. . 5$340/545 
Elactac Pencil 11 less 15% 
CP Ads 


less 12% 
Vulcan D B.M. S 


LQ, Ot (100, В) 
Figure 1: The TRS-60 video monitor 
screen is partitioned into one hundred 
units horizontally and forty units vertical- 
ly. The bottom lefi corner of the screen 
corresponds to fhe coordinates (0.0). 
Coordinates are also used to specify 
viewparts m winch the plot is ito be 


displayed, 
‚ 5469/0 


Foriraf= Bl... . 


Coba!-BO . , 
Ми Math 
Mu Lisp 


MICRO DATA BASE SYSTEMS 
HDBS. Set 


5384/530 
5594/5410 
52241530 
5169/25 


540 
57507640 


Inventory f 


5499/5495 


Property Mg! t 5899545 
CRA Client Мыгиё-цир1_ 3889/545 
Mailing Address f , 5339/545 


STRUCTURED SYSTEMS 
General Ledgera $747/525 


Hereda Cobol 


APPLE Il’ 
MICROSOFT 
Solicard(CPy Mi 


589/525 


5292 


FERSONAL челе 


Call Accis Rec eivabledt 5747/529 
AccisPayaikes 5747/5825 
Рау... 5747/525 
In wien] cy CORE OH # $447/525 
лау... . 8187/5220 
Letterignt« 5167/5240 
МАР, 5 Arf s20 
OSOAT ..5 B?/S80 


GRAHAM-DORIAN T 
Mast packages . 


HMIGRO-AP 
Selector IH-Z F 
белестен 1ч # 
5-Вазн: Compiler 


WHITESMITHS 
C'Dompliler* 


SOE TWA А.Е. 
Micratas"1 
Federal иоил 
Federal corparate 
Stale individual 
CPA Plus 

Ghent Virite-up. . 
Time tilting 
Business Plus? 
General Ledger... ... 5 79/325 
Accounis Aecewabla 5 79/525 
&ccounts Payabie 5 79/525 
Payroll 2... E 
AA, &269/8ag 
SUPEREOFT 

Forth (BOBO or ZED) 1 
UCuagnoshc d... Pasral line! Coy 
Olher disk software | nadie e 
SOFTWARE WORKS EIDOS SYSTEMS 
Апар! $60 Kiss 

Ratior S55 KDazic 


Ж-ға! Bons wn or cr 


, §749/550 
‚2049/5025 
-8248/$25 


,.99805/595 
-5995535 
. 58859 $40 


, 5284/7520 
SAHI 
ELTE 


51297525 
$ 497520 
ess 10% 


ұсқыны 
-S750/545 


52997525 
$5280/550 


Don't see it —CALL! Other software requirements— Call 
"LIGHTNIN" service available! Just call and ask Diana. 
ORDERS ONLY —CALL TOLL FREE VISA « MASTERCHARGE 
1-800-854-2003 ext. 823 * Calif. 1-800-522-1500 ext. 823 


Overseas—add $10 plus additional postage * Add $2.50 postage and handling per each item • Calilornia 


residents add 6% sales tax « Allow 2 weeks on checks. C OD. ок, 
| АИ Мет subject to availabilily = 


1 —Rgnures тыран BASIC TI- бурр ın Sm GE cade F= Rees Н АН. Moa gs Trot 


Prices subject to change wilhout notice 


VisiealE ч 122 
ССА Data Mgr... Н 84 
Desktnp/Plan. . . . چ‎ B4 
FEACHTHEE "1| 
General Ledger? 
Accis Hecervable 


£224/545 
5224/545 
5224/545 
$224/545 
774/545 


Costis} 


Accis Payable? . 
Рано . . 
Inventoryi. . 
MUSE 

Super-Tex1 

Cher disk Sof hare 
Wiha Sal? 5124 
Apple PIE $69 


TRHS-B80* MODEL ll 
CER, 22 5149 
Electric Ёюг йй .,.., lass 15% 


ТН8-Н0” MODEL i 
CPR 14 ШЕБЕР: 
ССА Dala Mgr % 66 


5 Bå 
lass 10% 


[ 
2 
3 
4 
2 
б 
? 
В 
Ч 


Table 1: This hypothetical set of data 
represents the heating costs incurred in | 
a house. Plotted as in figure 2, the in- 
formation may be limited to one area 
оў the screen or may use the whole 
screen, as in figure 3. 


| For information write or call THE DISCOUNT SOFTWA HE GR DUP 
| 1610 Argyle Ave., Bldg. 102 * Los Angeles, СА 90028 • (213) 665-8280 


Circle 200 on inquiry card. 


THE STANDARD а 


OF EXCELLENCE 


Dealers: We can supply you with the industry's largest selection of quality 
business systems in our... 


5245 Dealer Demo System, | 


You've got the hardware... we've got the software AND thetotal sales pack- бу 
age to sell this rapid-growth market. Demonstration diskettes and docu- | 
mentation to quickly close the sale. (Kit includes: 14 diskettes, 20 users 
manuals and supporting Promotional Material.) 

Check our complete fist of systems. The source code is dealer-adaptable 
ta run an any computer with disc capabilities in CBASIC Il (CP/M). 


|{ ”سح 


= 


| 


GL, АЖ, A/A Wholesale Distribution System 
Payroll Purchasing & Receiving 
Cash Receipts/Oisb Inventory Control 
Job Costing Invoicing & Receivables 
Fund Accounting Salesman Comm. Reporting 
Student Scheduling Backorder Management 
Mailing List Mgmt Manufacturing Inventary Control 
Medical/Gentel Finished Goods Inventory Моп. 
Осе Scheduler Parts Inventory Mgmt, 
Patient Billing & A/R Parts Purchasing & Receiving 


Insurance Forms Bill of Material 
Production scheduling 


For details on our demo special, contact us at: 


IN BUSINESS ICRO 8425 Quivira Road, Lenexa, Kansas 66215 


SYSTEMS SOFTWARE 


Phone; (913) 888-8330 
YSTEMS тісі. ni 


| ""FOHTH INTEREST GHOLIP 


Desk Main/Frame 
Desk Main/Frame 


LOW COST & ATTRACTIVE STYLING 


* MAINIFRAME INTEGRATED INTO FURNITURE QUALITY DESK 

* ELECTRONICS PACKAGE SLIDE MOUNTED FOR EASY ACCESS 

* SUPPORTS TWO 8" FLOPPY DRIVES FROM SEVERAL MANUFAC- 
TURERS (DRIVES NOT INCLUDED] 

* 40 SLOT MOTHERBOARD INCLUDES CONNECTORS 

* POWER SUPPLY FOR DRIVES AND CARDS 

* DESK AND MAINIFRAME AVAILABLE SEPARATELY 

* MATCHING PRINTER DESK AVAILABLE 


PONIN for CP/M' 


An enhanced version of FIG** FORTH is 
now available on a CPIM" disk, ready to run. 
Features include: 


* EDITOR, WITH STRING COMMANDS 
е 2-80/8080 ASSEMBLER 
е RAPID DISK I/O VIA INTERLEAVING 


• 8 DISK BUFFERS, 1024 bytes each 


The price of $75 includes documentation 
suitable for the beginning FORTH 
programmer, as well as the experianced user. 


Available for immediate delivery. 
Send $75 (includes shipping — CA residents 
add 6% sales tax) & your address to: 


WRITE OR CALL FOR OUR BROCHURE WHICH INCLUDES 


Mitchell E. Timin Engineering Co. ا‎ 
OUR APPLICATION NOTE: 'BUILDING CHEAP COMPUTERS’ 


9575 Genesee Ave. 
San Diego, CA 92121 


INTEGRAND 


8474 Ave. 296 е Visalia, СА 93277 * (209) 733-9288 
We accept BankAmericard/Visa and MasterCharge 


“ТМ Digtal Research 
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Circle 203 on inquiry card, 


“A triumph of cleverness.” 
—Purabala 
"Every few decades an unknown 
author brings out a book of 
such depth, clarity, range, wit, 
beauty and originality that it is 
recognized at once as a major 
literary event, This is such а 
work? —MARTIN GARDNER, 
Settle Amer 

$5.95, now in paperback, at your bookstore 

VINTAGE BOOKS 


A division of Random House 


TER PRIZE 


“A rarity—a first- 
rate popular book 
about modern 
mathematics. 


— JERE" Y BERMS TEIN, 
The New Yorker 


vx "T 
The uum Д a survey 


94.95, now in paperback, 
at your bookstore 


VINTAGE BOOKS 


A division of Random House € 
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Figure 2: fhe information of table 1 is plotted as shown here. The size and location of 
the viewport used were specified by limiting the display area ta the bounds of 50 to 100 
and 20 ta 40. 


Figure 3: The information of table 1 is plotted again, with the viewport bounds set a! 0 
to 100 and Û to 40 (whole screen). 


Figure 4; The information, as in table 1, тау be condensed by changing the IN 
variable. The integer value specified allows the program to plot a reduced number of 
values from the array. Also, varying the 51 parameter may help to close gaps that occur 
between plotting points. 
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Ne». Produced and widely used in England and U.S.A. 
COMPLETE BUSINESS PACKAGE 


INCLUDES EVERYTHING FROM INVENTORY TO SALES SUMMARY 
PROMPTS USER, VALIDATES EACH ENTRY, MENU DRIVEN 


Approximately 60-100 entries/Inputs require only 2-4 hours weekly and your entire business is under control. 


PROGRAMS ARE INTEGRATED- 


01 = ENTER NAMES/ADDRESS, ETC 
02 2 ЕМТЕНІРНІМТ INVOICES 
03 = ENTER PURCHASES | 
04 = ENTER А/С RECEIVABLES 
05 = ENTER А/С PAYABLES 
06 = ENTER/UPDATE INVENTORY 
| OF = ENTERIUPDATE ORDERS 
ОВ = ENTER/UPDATE BANKS 
09 = EXAMINEIMONITOR SALES LEDGER 
10 = EXAMINE/MONITOR PURCHASE LEDGER 
11 = EXAMINE/MONITOR (INCOMPLETE RECORDS) 
12z EXAMINE PRODUCT SALES 


SELECT FUNCTION BY NUMBER- 


132 PRINT CUSTOMER STATEMENTS 

14 = PRINT SUPPLIER STATEMENTS 

15 = PRINT AGENT STATEMENTS 

16- PRINT TAX STATEMENTS 

17 = PRINT WEEK/MONTH SALES 

18 = PRINT WEERIMONTH PURCHASES 

18 = PRINT YEAR AUDIT 

20- PRINT PROFITILOSS ACCOUNT 
21zUPDATE END MONTH FILES MAINTENANCE 
22 = PRINT CASH FLOW FORECAST 
23=ENTERIUPDATE PAYROLL (NOT YET AVAILABLE) 
24- RETURN TO BASIC 


WHICH ONE? (ENTER 1-24) 
01 SUB. MENU EXAMPLE: 01 = EXAMINE: 02 = INSERT: 03 = AMEND: 04 = DELETE 
05 = PRINT (1,2,3 06 = NUMERIC COMBINATIONS: 07 = SORT 
VERY FLEXIBLE. ADD YOUR OWN FUNCTIONS. EASY TO INTEGRATE. 
All programs in BASIC for CP/M. PET. 6800 


G. W. COMPUTERS LTD, the producers of this beautiful package in U.K. 


WE EXPORT TO ALL COUNTRIES: 
BARCLAYCARD ACCEPTED 
CaM APPROVED 


CALLERS BY APPOINTMENT ONLY 
85 Badiord Coun Mansions 
Ebdicrd Avanus 


CONTACT TONY WINTER 01-536-8210 
SARCLAYCARD ACCEPTED 
CAM APPROVED 


London СІ, ШК. 


CPIM Var. 9.00 15 опе T6 & core pogram 
using random access releasing bolh drives for 
dala Storage, and 250 word vocabulary H5 
Iranslatable in any foreign language, 


PRICES: Programs 1-23 EAC (19,20,22,235) £475 


AT LAST! 


Mass production prices on this high quality software. Buy direct and save 
ae also available for CBASIC on CPM and MBASIC on HEATH 
HOUS. 

JATA BASE MANAGER Mad-| $58 Mod- $199 
You can use it 10 maintain a data base & produce reports wilhout any user 
programming. Define Ше parameters & report formats on-line, Key 
random access, fast multi-key sort, field arilh., label, audit log. No time- 
consuming overlays. 500 happy users in a year. Mod-il version has over 
50 enhancements including 40 fields max. ІПМ-М2 is great! - 80-059, 


А/В Mod-| 504 Mod-ll $149 
Invoices, stalements, aging, sales analysis, credit checking, form impul, 
order entry. Ав opposed to most other A/R. ours can be used by doctors, 
store managers, elc. 

WüRD PROCESSOR Mad-| $45 Mad-Il $49 
Center, justilication, indentation, page numbering. Mod-i version features 
upper flower case withoul hardware change! 

MAILING LIST Mod-t $58 Mod-ll $94 
The best! Compare and be selective. Form input, 5-digit selection code, " 
code ext.. sort any field, multiple labels. Who else offers a report writer? 
INVENTORY Mod-| $99 Mod-ll $149 
Fast, key random access. Reports include order info, perlormance 
summary, E.0.0., and user-specified reports. Many have converted their 
Inventory system to ours! 

BL. А/Я, ASP. & PAYROLL Mod-ll $129 each 
Integrated accounting package. IAM, 100+ page manual, Uses 80 column 
screen, nat 64. А $1,000 value. Dual disk required. 

1216. à Cassette package o! 10 business programs for Level 11 16K 
systems, $59. includes word processor & data base, Poker game $19 
Most programs are on-line, interactive, random access, bug free. 
documented and delivered on disks, Mad-l programs require 32K TRSDOS. 
Don't lel aur low prices fool you! I still not convinced, send SASE [78¢) for 
catalog, 


A 
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MICRO ARCHITECT, INC., 
96 Dothan St.. Arlington, МА 02174 
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CPIM Ver. 9.00 is one 16 К core program 
usi random access relaasimg both drives for 
data storage, and 250 word vocabulary 1= 
Iranslatatie in any foreign language. 


E575 Stock Integrated Option + £100 Bank Integrated Option + £100 


TEXAS COMPUTER SYSTEMS 


Radio Shaek 


Authorized Sales Center, OFFERS 


LOWEST PRICES on 


COMPUTERS. 


Fer the BEST pucr on ALL Т commuters, CALL our ТІНІ FREE NUMBER. 1-006-351-1473. 
Rad Shack® computers we discounted І, IT gp w ANAL САЦ, ia the tote? peres гил the items 
(Du heed. nr pef aceite Мот our Corelli! about yoe іресіс пеміз CALL fo paires gon Ihe Model | !i 
and theres Model Ill, Color Computer and Бітімі Computer, 

ЗАНЕ up to SPR па жонар [ror-Radio Shack? | feed male фик opaca? Anh popu! single DOUBLE 
DENSITY controller һу Whe Mode! | 300k in a Patch ssim 3 пәле тайга mino moderation: 
Copies sour siege deatily data to WAELE Ios complete compalabiity Less than 1202 

40 track disk diwes $358 "Бі memory add ол опір $58 w/instractions. Specily comouter or Erpantio 
jatettace. CALL lor informate A Fingraris available 
ж UPS repaid coed oe — Q—FREE except süme lege Нето 
ж FD eS on molte: телеп! Texas res Ada 5% 

ж All тегет е n new, Checked and жағал Шү таға Гас ет 
ж Payment Молу Order, Cashiers Check, Certified Check Personam Checas jagune 3 w $ Ip {рг 

VISA, МАТЕН КАЕ — Adi 3% 

ж Pores subject Inchaage at any time 

ж Delivery cd maschandise s йс! fo availability 


TCS, 106 East 10th, Brady, TX. 76825 


An Authorized RADIO SHACKS Soles Center FIOI 


TOLL FREE Order Number 1-800-351-1473 
Texas Residents 915-597-0673 
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CHOOSE... 


Choose an Apple Desk 


A compact bi-level desk ideal for an Apple 
computer system. This 42" x 314" desk comes 
with a shelf to hald two Apple disk drives. The 
top shelf for your TV or monitor and manuals 
can also have an optional paper slot to accom- 
odate a printer. 


Choose a Micro Desk 


Get your micro computer off the desk topand 
into the micro shelf under our Designer Series 
desks. Suitable for the North Star, Dynabyte, 
Vector Graphics, and Altos computers. The 
desks come in a variety of sizesand colors. 


Choose a Mini Rack 


Mini racks and mini micro racks have standard 
venting, cable cut outs and adjustable RETMA 
rails. Choose a stand alone bay or a 48", 60", 
от 72" desk model in a variety of colors and 
wood tones. A custom rack is available for the 
Cromemco. 


Choose a Printer Stand 


The Universal printer stand fits the: 


Centronics 700's Diablo 150075 & 23005 
Dec LA 34 T.I. 810 & 820 

NEC Spinwriter Okidata Slimline 

Lear Siegler 300's Ападех 9500's 


Delivery in days on over 200 styles and colors 
in stock, Dealer inquiries invited. 


ELECTRONIC SYSTEMS 


FURNITURE 
COMPANY 


17129 S. Kingsview Avenue 
Carson, California 90746 
Telephone: [2131538-9601 
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Figure 5: The axis-plotting subroutine provides for labeling and scaling of the display. 
The user only needs to specify increments for each scale. 


Figure 6: Analytic functions such as this may be plotted by transforming the function 
into an array. Usually, a short BASIC routine may be inserted before the plotting 
routines, depending on the complexity of the desired display. 
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THE FIRST TRS-80 COMPATIBLE COMPUTER 
WITH HIGH DENSITY COLOR GRAPHICS! 


LAW FE'REARUR introduces thg LEHO, a high nerformance color computer, 
compatible with the TRS-607F model I. The fully integrated НВО ія 


a sophisticated and vermatile micrecompuber with the following pawerrul 
Featured. 


СОМРАТВИ ГГУ 


Hardware and msnftwar- compatible ta khe Radio Shack TAS—#0'M Modal I 
computar, provided the widest software base of any microcomputer. 
Cassette interiacs; prxpansion bus 


ОВР АТ 

Quality upper and Lower case ditplay. 

Ivo modes of color graphics, high resolution graphics, 384 x 152 in 
Bight colors = higher density than the Apple II. Low density color 
graphics oF 138 x 192 аго alto available in eight colore. 


High resolution = black and white graphics + of 184 x 192 mixcd with 
Enxt and TRS-HOTH standard graphica. 


Reverse video: CimpPosite witen, ВЕ гири, 


PERFORMANCE 


| ; The LMWBD uktlizes the fast 2-804 microprocesor whieh ашпсщышсй at А 
LNW 80 speed of 4 МНЕ - over twice the speed of tha TRS-ED7M Modal I. 


PC BOARD ¢ € EXTERNAL DATA SEPARATOR SYSTEM 
58995 od EXPANSION 


Ask about our ; Keyboard поми ао сути тї Oui d uas [ФЕ ир һа ] 
L N W coblnat а 569 [ USER fA HUA! 
Leader чө r 
SERIAL F2231C/20sA 1/0 
Е С E МО 100-20 ұс CORTIAL | 
ORDERING INFORMATION 


Тік BYTES MEMORY 
LHW RESEARCH 3183-Е AFI'WAT AVE COSTA MESA СА 92828 714-552-8048 ET = 


FARALL FEINTER PORT 
| eS 
| FITA | 
Thpir ina PHP aH mum Adi 41i amd Pri railing. nbh- 
pe ына on ШШШ 


DUAL CASSETTE FORT 
LT п ГЫ Паш Саш CA reikien SOL CL B M ASK SLE SCEEEN 


а ee E] ELS 
FOR SERIOUS USERS MAURO PROAC MP-250 PLOTTER - $695 


OF 8080, 8085, OR 280 COMPUTERS with L2D Plot pockoge - $795 
with LeD & L3P pockages - $930 


PRINTER WIZARD — Now add powerful capabilities to 
your printer. Free your computer for use while 
simultaneously printing backlogged output on a first-in- 
first-out basis. Transparent operation without noticable 
stowing of the computer. Allows continuous computer and 
printer operation on programs having sporadic output. Will 
backlog up to 100 pages when used with a disk system. 
Adds optional automatic paging with numbers, adjustable 
margins on 4 sides, indented overflow lines, Occupies less 


than 24 К. 
ЕХЕОМ103 $45.00 
Documentation only EX80M1O3D $ 7.50 ; 
- | | | Md 

à энш me = AREE TEAM TACAN GUN into stan- ARO PLOTTER - Meses ° бу E ur omy lengiíh paper 

ard source language. D i y or re ocate existing programs Мазго гол Іс POU sirtta per [nch 0.003" tracking error. 

such as DOS or BASIC using your existing assembler [not Mauro Х-У — vector software wlth рип control fs dvalable 

included). Disassembles any BOBO, 80985, or Z80 code, in- Far 8080/480, 6302. М 6BDO afcro репсавтыты — Мойшіғаы D 
bite of g раке е! viifgut mort, APPLE, TRE. ипе #5280 


cluding embedded data blocks and "trick" codes. 
Generates symbol апа label tables. 


отаев ore uvrriabie as 1/0 Upitens 


Leh GO TW - Supyorts corre A b nersperilusg clot 


Ing, Peeling ASCII sng nueva далага сй, Tivol [ПЕ o ng 
Р ЁХ80М217 $75.00 ium МЕГЕН БЕРЕЛ ЕЛДЕГІ, Tore LUEI Т coe hla 
Documentation only EX80M217D $12.50 сатыпты praduct e, FOSTIMCN-HO, SWI BD, COWON HU NASIL, 
п EHS HO Inm eta жатр Ка pfies ar H* NER AW Afeta 
ALL EXCONM products are fully supported and warranted indelinitely agains! E 1/14 A717 e pra е -- - tr ае " i ы 
anginal defects, Avarable an single er double density HORTHSTAA SA" 
hskettes, ЗОО ar 1200 baud cassettes Гаросу]. Washington residents add Ца - зей ated pedag. | UEnfnlas ачаж M еле les 
5.3% тан Inzluding SALTS? сытдп1}Ь[п colle suck m PLOT печ 
EH f 
LA - Purspn2tfive prot ресида. Cuntailum use 20 
nniv?n&, Copabioa ur SCNT ig, oF ac, ШАЙТ, 


тт much more, {nan жа: Е partra! нел] 


Ехсом 


САРАНЫ Ы ТАРА ШӘ 


Р.О. Box 1802 Bellevue, Washington 98009 U.S.A. LEAMAC Spi Itb {Bled = 171 p 
| ' { mr r £ г ИЕ EIN S LER CENE 
Telephone (206) 641-6577 б MEN AALER INQUIRIES AED LATO СУУ” 


Ebi Ја p cg ee duum puoi qa 141%. Maram gt; |ru 
BECHER T іш m Fe ee mummh m! ыр eT, 1-4 „ш 
ERLICH ра d TF EYL bh? Bed Pee ee Cop pee Ha de а. Tak 
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Wl= 40 
Wa= 0 
Zl = 100 
2де 0 
51 2.005 


AX(i)z1 
АХ(2)-2 
Axa) 22.1 
АХ(4) = ] 
АХ(5) = 0 
AX(6}= 1 
АХ(7)= 2.1 


AX(4) = 2.3 
АХ(8)-1.3 
AX(6) 20.3 
АХ(7)-0 
АХ(В)-0,3 
АХ(9)-1.3 
AX(10)« 1 
AX(EI)2 1.3 
АХ(12) = 2.3 


М1 = 40 
Wi- 0 
£l = 100 
¿= Ü 
5] = 005 


АХ) =.5 
АХ(2)-0 
زك )ےھ‎ = і 
AX(4)=.5 
AX(S}= 1.3 
АХ(бу= 1 
AAT) = 0 
AX(B) =.2 
АХ(9) = .В 
AX(10) = .98 
АХ{ 11) = .6 


Ўй 


А Ү{1) = 0 
АТ(2) = 1 
AY(3) = 2 
AY(4)22 
АҮ(5) =0 
АҮ(6) = 0 
АҮ(7) = 2 


Ti=1 
ТА=7 
ІН =] 


GOSUB 10000 


70 


GOSUB 10000 


АҮ(9) =. 
АҮ(10) = .5В 
АҮ(11)= 91 


Tl=1 
TA-11 
IN = 1 


GOSUB 10000 
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Figure 7: Three-dimensional displays are also achieved through the transformation to 
an array. 
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PET TWO- WAY RS- 232 кай 
PARALLEL OUTPUT INTERFACE 


SAD- Fhe microprocessor based serial and parallel interlace for the Com- 
топаге PET. SADI allows you lo comnect pour PET to parallel and serial print- 
ers, CAT s, modems, acoustic Couplers, hard copy t&rmsnals and other com. 
puters The seal and paralel ports are independen| allowing Ihe PET 1n 
communicate With po peripheral davieées sumillaneagsty or OMe at a Time. 
In addilion, (he RS.232 device сап communicate with the parallel device 


Special Features lor іле PET interlace include: 
Conversion іп true ASCII boih in and өші 
Cursor controls and function characlers specially printed 
gelectable reversal ol upper and lower case 
PET IEEE connector lor daisy chaining 
Addressablg - works with ole: devices 

Special Fealures lor the serial interlace include 
Baud rate selectable fram 75 tà 9600 
Half or lull duplex 
32 character buller 
ХАМ, X-OFF automalically seni 
Selectable cartilage return delay 

Special Features lor ihe parallel inierlace includes 
Dala sirabe - either polarily 
Device ready - айта polarity 
Centronics compatible 


Complete with power supply, PET IEEE cable, AS-232 connector, parallel 
рогі cOmmecioOr and case, Assambled апо Tested 

SADa {11П АГ) 5295 

SADIe (230V АШ) $325 


кн dana direct ar contaci quur іле compulsi store 


[rre 


Comnerticul | 
mur odorpuauter, nc. 
Jd CEL MAA DANE, BRNODKFUHELD CONNECTICUT МЕМ 
FEL: (203) 2754595. ЛИХ: 7104550057 


yeu AND MC ACCEPTED -SEND ACCOUNT NUMBER, EX2PIBATIGN DATE AND SiGe GADER: 
ADD $3 РЕЯ DADEA FOR SHIPPING E HANDLING - FOREIGN ORDERS ADD 10% FOR AIR PORTAGE 
MENTION THIS MAGAZINE WITH FOUR ORDERA AMD ОЕШ Т 275 


Ш 
ПІШІП 


OSBORNE COMPATABLE 


READY to RUN 


BUSINESS SOFTWARE 
in CBASIC2 or 16K BASIC 


+ features + ж hardware required + 
Four Comgpleip Farkadppa--- " 
н Спс Ledger 
+ Account Recen alde " 
к Acres Payable " 
ь Payroll wilh Cast Accounting 
Birongsup рз from кигте Kiang: 
ER ASH? rund wader C PIA OF шы!ғт CS 
deraan AFF en Cromienikca Compulers 
ғақ БАЛЫ runs ant roermiermco campus. 
* Curwazaedzessing roulnes lar Клет, 
Learsicgler and Cromemio [Beehisei 
Panini д5. 
ғ” Епігісі adpsand installaien instructions 
provided slong with disks 
ч Ашт Command 51arl-up 
a Easy lo apply Vn all of your husiness and 
күнігілг needs 


Ore or more 87 ar 57 floppy © 
Driven 

СИТ wrih cursor addresaemg 
112-Гпішлтп Printer 


5714500 


Gêr Басни асс 


LITER LT L3 | 
Ёз Le "диги 
Cold шый ne бг. Ган 
Я МЕВАИ Cae a PER 10 
| 


Сва чь M wm 3114 tah 


= DEALER INQUIRIES INVITED + 


ПЕК ASL ra ПЕЧ FE чан Ме. LFI lU 
Bk TITS чүгү мА Sofreire ope IFA! TEL ни 


ЧЫГ far 


omg 


rame 


$ сип оге чонан FE брка 
Bringer Crapliprs? 


a ҺЕН іі ео 
ГгигЕізг Ішіс-ет-і 


v шг 


СЕС. гсерцгтги) 


а= FASTIN [ыа 


rumes 


1 Hes Бр] 
ttes Tor EFIS 
imn] eB. 


Санаса ЕТ і һом |1 


+ Talla Verde (os Frog Cangur ar] Nice 1пЇпїгпалип = 
А Wa wH Comlomize any of cur pregrams gi ow Standard Cansulling Ames + 


fF hil огап usuatly hipped B 
tor $^ disks afd (29.00 Cor Номча" 


МИСА ны taa? HUITRETMT T. ph. ais ТЫТ 


КАС re Application and Harda are 
a CONSULTASIS and SOFTWARE DEVELOPERS « 
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PET to NEC and 
CENTRONICS 
PRINTER ADAPTER 


LOWEST COST COMPLETE INTER- 
FACE ON THE MARKET 


Simple to use - low cost - designed for NEC 5530 Spin. 
writer and Gentronics parallel printers. Works wilh 
WORDPHO and other software, Switch for upper-lower 
case conversion or upper case only. 


Plugs inlo іһе PET and into Ihe printer - all cables and 
connectors included - extra IEEE connector for Com- 
modore disk drives. 


Uses BASIC PRINT statements - no machine code need- 
ай. 

Beviga address seleclable - 
perlpharals. 

$129 complete - compare to others at $225. Generous 
dealer discounts. 


Assembled and tasted. Our usual 30 day money back 
iral pernod applies. 


Works With other 


Order drati or contact your lotel computer Store. 


Connecticut 


microComputer,Inc. 


J4 DEL MAR DRIVE, BRGÜKFIELD, CONNECTICUT TEGO 
TEL: (203) 775-49595. TWH: 790-050-0052 


VISA AMD iy ACCEPTED: SEND ACCOUNT NUBBER, EXPIA AT ON DATE ARO SIGA ORDER 
ABD ti PEA DADER FOR SHIPPING & HANDLING FOREIGN ORDERS А00 505. FOR ЖЕН POST AOL 
MENTION THIS МАСАМА WITH YOUR ORDER AND DEOUCT g^. 


TRS 80-I TRS 80-II 
TRSDOS® TRSDOS® 
NEWDOS® P & T CP/M® 


EDIT ANY ASCII FILE/PROGRAM 
GLOBAL SEARCH/REPLACE 


ABSOLUTELY THE BEST 


995 9995 


ALSO AVAILABLE 


Osborne Accounting Model [ & Model ll CP/M Host progam 
for Medel li СРАМ 


"^ BYTES & FLIGHTS 
Money 7631 - St. Albans Rd. 
гар Richmond, B.C. 

V6Y 2K8 
(604) 278-5200 


VISA 
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Looking for the 
Lowest Prices 


Listing 2 The axis-creating subroutine shown here produces properly scaled axes, com- 
plete with tic marks and labels, from a set of values specified by inserting BASIC 
statements. 


20000 IF X1« =0 AND X2« =0 THEN Al Zl ELSE Al = 22 
20005 IF X12 «0 AND X2« =0 THEN A1 222 - X2/À 

20010 FOR I =0 TO 1 

20015 FOR Il = W2 TO Wi 

20020 SET ((A1- II,(47 —- HH» 

20025 NEXT I1 

20030 NEXT Il 

20035 IF Yle 20 AND T2« =0 THEN Bl=47- WI ELSE Bl 2 47 - W2 
20040 IF Ti» =0 AND Ү2е =0 THEN Bl 247— WI + Y2/B 
20045 FOR I32 22 TO Zl 

20050 SET13, B1) 

20085 NEXT ІЗ 

20060 FOR 1І5=1 TO 3 STEP 2 

20065 FOR J5=0 TO | 

20070 FOR K52 X2 TO Xl STEP CI 

20075 SETI(K5— XAV A + 22 ]5) (Bl — 15+ 2p 


TRS-80) 
NOSSO 


20080 NEXT K5 
We have consistently offered the 20085 NEXT ]5 
TRS-80 line atsavings upto 20%, 20090 MEXT I5 


20095 FOR l6=0 TO 4 STEP 2 

20100 FOR Ј6=2 TO 3 

20105 FOR КЕ-Ү2ТО ҮІ STEP C2 

20110 SETI(AI +16 – 16),(47 = ((K6 — Y2V B + W 2])) 
20115 NEXT KB 

20120 NEXT 16 

20128 NEXT I6 

20130 IF B1 € >47- WA GOTO 20148 

20135 IF Al =22- X2/A THEN РІ = -64 ELSE Pl =64 
20140 IF Al = Z2 THEN P2= —4 ELSE P224 

20145 IF Ble »47- W | GOTO 20160 

20180 IF A12 22- XZ/A THEN F1 = 564 ELSE P1 = - 64 
20155 IF Al 2 Z2 THEN Р2= ~4 ELSE P224 

20160 IF Bl € >47=W2+ Y2/B GOTO 20175 

20165 Рі = —64 

20170 IF A12 72 THEN P224 ELSE Pea – 4 

20175 ZA3e LENLAX) 

20180 ZAz(Zl + Z2y2 

20185 17-0 

20190 FOR ]723 TO 45 STEP 3 

20195 IF B1« I7 GOTO 20210 

20200 17217 4 64 

20205 NEXT J7 

20210 75=74/2 +17- 24/2 

20218 IF A12 Z2- XZ/A AND B1 247 - W24 YZ/B THEN DU =5 ELSE DU =0 
20220 PRINT @ 25+РІ +00, ДХ, 

20225 W3= LEN(AY$) 

20230 FOR І8= 1 TO W3 


which means you can save $150 to 
$1500 by buying directly from 
Computer Discount of America. 
TRS-80 Model Il, 64K System, 
with disc drive — only $3385.00 
Other TRS-80 Model I, Model Il, or 
Model Ill computers and systems, 
are in stock at similar savings. 


TRS=8O) 


Our savings are as big on stands. 
expansion interfaces, printers, 
diskettes — everything for your 
TRS-80 Svstem. We also stock the 
new TRS-80 Color Computer, and | 
Pocket Computer. 


JR ATARI 


400 - $499.00 
800 - $799.00 


The computers, accessories, and 
hardware arebrandnew,in factory 
sealed cartons, and carry a full 
factory warranty. 

Most models are in stock for imme- | 
diate delivery (usually within 7-10 
days), and a price quote is as near | 
as your phone. 

50 if you're looking for the lowest 
prices in the U.S.A., for microcom- 
puters and accessories, call 
Computer Discount of America, 
West Milford, New Jersey, 07480. 
201-728-8080. NO TAX ON 
OUT-OF-STATE SHIPMENTS. 


TOLL FREE 800-526-5313 


Computer 
Discount 
of America 
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20235 ЕПВ) = MIDNA Y$, IB, 1) 

20240 NEXT ІН 

20245 W4=(Wi + WIVI 

20250 16-0 

20255 FOR Ка=3 TO 45 STEP 3 

20260 IF 47 ~ W4« KB GOTO 20275 
20265 ]B-]B +64 

20270 NEXT KB 

20275 W5=)J6+ Al/2—(INT(W3/2) - 1)*64 
20280 18-0 


20285 FOR M82 W5 TO (WB (W3- 1)*64) STEP 64 


20290 LB=L6+1 

20295 PAINT & M6 + PZ,FS(LB) 
20300 NEXT Ма 

20305 Fidij=47-W) 

20310 F1(2)247- W2 

20315 Р1(3) = B] 

20320 Р1(4) = Bl 

20325 F3(1) = А 1/2 

ХОЗ) ЕЗ2) = A172 

20335 FXG) = 21/2 

20340 ЕЗ4) = 22/2 

20345 FOR I9-] TO 4 

20350 8-0 

20355 FOR K9-3 TO 45 STEP 3 
20360 IF ЕЦІЗ) « K9 GOTO 20375 


Listing 2 continued on page 310 
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[- RACET comeutes = 


ЇЇ? Fairidase, Orzan СА G?555 


FROM THE LEADER IN UTILITY SOFTWARE 


FOR THETRS* COMPUTERS 
X ж NEW x ж HAHD/GOFT DISK SYSTEM(MOD 1l) $400 
The Hard Disk Software Implementation You Have Been Waiting 
For!! MOD il TRSDOS compalible — using Cameo controller 
interlace to popular large hard disk fixed/removable combinations 
(Ampex, CDC, Diablo, Pertec, Wanco, etc. Compalible with your 
existing programs — change only ‘filename’. АП disk BASIC slate. 
ments identical. Improved dynamic file allocation. А single file can 
be as large as one disk — 20 megabytes or larger. Alternate made 
allows 24-million byte record range. Directory expandable to handle 
thousands of files! Includes special XCOPY, DCS, and SZAF 
ulilities for use with hard or soft disks. Parameterized FORMAT 
utility includes options Гог specifying the number of sectors/track, 
platters/drive, seclors/granule, sectors/directory, etc, 
Жж NEW к ж BASIC LINK FACILITY ‘BLINK’ 525 Mod | 
(Mod! Min 32K 1-disk} $50 Mad Il 
Link from one BASIC program to another saving all variables! The 
new program can be &maller or larger than the original program in 
memory. The chained program may either replace the original 
program, or can be merged by statement number, The statement 
number where the chained program execution is to begin may be 
specilied! 
INFINITE BASIC (Mod | Tape or Disk] 248,95 
Extends Level ll BASIC with compiere MATHIX lunctions and 50 
more String functions, Includes RACET machine language sorts! 
Sort 1000 elements іп 8 seconds!! Select only functions you want 
to optimize memory usage. 
INFINITE BUSINESS (Requires Infinite BASIC) $23.35 
Complete printer pagination controls — auto headers, footers, 
page numbers, Packed decimal arithmetic — 127 digit accuracy 
+, —, ",/ Binary search of soned and unsorted arrays, Hash codes, 
BASIC CROSS REFERENCE UTILITY (Mad II 64K) $50.00 
SEEK and FIND functions for Variables, Line Numbers, Strings, 
Keywords. "All options available for line numbers and variables. 
Load from BASIC — Cali with 'CTRL'R. Output to screen or printer! 


Circle reader request lor free 24-page catalog. 
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— ARACET computes = FACET SORTS = НАСЕТ UTILITIES — БАГЕТ compules — ARACET SORTS = НАСЕТ UTILITIES = RACET computes = ARACET 


DSM $75.00 Mad |, $150.00 Mod II 
(Mad І Min 32K 2-drive system. Mod Il 64K 1-drive) 

Disk Sort/Merge for RANDOM files. All machine language stand- 
alone package for sorting speed. Establish sort specification in 
simple BASIC command File. Execute from DOS. Only operator 
action to sarl is lọ change diskettes when requested! Handles 
multiple diskette files! Super fast sort times — improved disk 110 
times make this the lastest Disk Sort/Merge available on Mod | or 
Mad Il. 


UTILITY PACKAGE (Mod II 84K) $150.00 
Important enhancements to the Mod Il. The file recovery capabilities 
alone will pay for the package in even one application! Fully 
documented in 124 page manual! AHIT, XGAT, XCOPY and 
superzap are used lo reconstruct ог recover data fram bad 
diskettes! XCOPY provides mulli-file copies, ‘wild-card’ mask 
select, absolute sector mode and other fealures. SUPERZAP 
allows examine/change any sector on diskette include track-0, and 
absolute disk backup/copy with MO recovery, DCS builds con- 
salidated directories from multiple diskettes into a single display 
or listing sorted by disk name or file name plus more. Change 
Disk ID with DISKID. XCREATE preallocates files and sets 'LOF' 
lo end to speed disk accesses. DEBUGII adds single step, trace, 
subroutine calling, pragram looping, dynamic disassembly and more! 
DEVELOPMENT PACKAGE (Mod 4 64K) £125.00 
Includes RACET machine language SUPERZAP, Apparal Dis- 
assembler, and Model Il inlerlace to the Microsof! ‘Editor 
Assembler Plus' software package including uploading services 
and patches for Disk UO, Purchase price includes complete сору 
of Editor Assembler + and documentation lor Mod | Assemble 
directly into memory, MACRO facility, save all or portions of 
source to disk, dynamic debug facility (2806), extended editor 
commands, 


COMPROC (Mod | — Disk only) $19.35 


Command Processor. Auto your disk to perform any sequence of 
instructions that you can give from the keyboard. DIR, FREE, 
pause, wall lor user input, BASIC, NO OF FILES and MEM SIZE, 
RUN program, respond to input statements, BREAK, return to 
DOS, elc. includes lowercase driver. debounce, screenprint! 


СНЕСЕ. VISA MIE, COG. FUACHA SE CADEA 
Ішінен Detach METEOR [T1433 ЕЛГ-ЗЙІН 


"DRS T АТААТ Р 


Ln ТТ za 
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THE PASCAL DATABASE 
written in UCSD PASCAL 


Software ahead of its time 
available now for the APPLE" COMPUTER 
Create a library of information at your lingertips 
Full dalabase power. Unlimited applications for such diverse 
data as: mailing lists, persona! and business accounting, 
inventory, job estimates, sales analyses and property 
management, 
THE PASCAL DATABASE is easy to use. 
Menu driven. Clear screen instructions enable even the 
inexperienced user to operate THE PASCAL DATABASE. 
THE PASCAL DATABASE has advanced features: 
» On-line interaction. Update, search and traverse database files. 
sort on multipletields. , maintain records in several sorted orders 
+ Screen formatting -.you design the layout of your files 
+ Immediate and automatic indexing of information al data entry 
« User definable data description gives you ultimate flexibility... 
you define file, record and field names 


Generates custom, easy 10 read reports Easy storage and 
relrieval in report library 


Password protection far individual files 
Up 1с 1024 bytes per record, 


Soon available on В" IBM 3740 floppies and other UCSD Pascal systems 
Source license available Dealer inguirigs invited 

OTHE PASCAL DATABASE Special introductory price $400 0D 
Shipped on floppy disks. Includes complete documentation and 


. sample datafiles Arirona résidents please add Беа Гаа 
O Manual anly 25.00 Master Charge Bank Amencard Check or Morey Order 
(Refundable with system purchase within 20 days) 


ARIZONA COMPUTER 
SYSTEMS, INC. 


P.O, Box 125 Jerome Arizona 86331 
(602).634.7301 Sam -4 pm Mon.-Fri. 


'"Apnle 15 а гери trademark of Apple Computer, Inc 


ACS 


“UCSD PASCAL is а trademark of the Regents of the University of Caltorna 
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SPEECH RECOGNITION 


NOW TALK TO YOUR: 


PET, TRS-80 (LII) 
AIM-65 and SORCERER 


HEW COGNIVCX SH-100 has 32 word (nr shorl phrase) vocabulary 
(AlM-55 with 4K НАМ, 16 words) Up io 949 recognition rate 
Breakthrough price ol only $113 includes microphone, cassette wilh 
sollware and manual Version ior jhe ТА5-В0 (10-332) costs $149 bul 
also has 32 word speech ашри and music capability, includes all above 
nius speaker /ammnillier. For ihe Sorcerer, m addition to S8-100, we oller 
COGMVOM VIO-132 wuch includes speech outpul and musie and 
extensive sottware and cosis 5179. Please add $3 for shipping in the US 
Call add 6% las, Foreign arders welcome, add 10% ter processing and 
shipping Бұ ап When ordernng, please specity make, model and memory 
Size ol your computer 


VOICETEK 


бері. B, Р.О. Box 388, Goleta, Ca 93017 
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Listing 2 continued: 


20365 
20370 
20375 
20380 
20385 


19 = Ј0 +64 

NEXT K9 

F219) = 19 + FE} 

НЕХТ 19 

IF АВБЃҮІ)>1Е4 GR ABSIT ]}<¢ IE- 2 THEN Di$=" #44" 


ELSE D1$ —- "FERSF.FRC 


20390 


IF ABS(Y2)> 1E4 OR ABSY 2) < IE- 2 THEN D23 “ҮНІ” 


ELSE D2$ 2 ЖЖ 


20385 


IF ABS(X1)» 1E4 OR ABS(X1}< 1E- 2 THEN D3$ = УИ” 


ELSE D3$ = "tide FF 


20400 


IF АВЗ(Х2)> 1E4 OR ABS(X2) < 1E - 2 THEN D4$ = "#. ВЕ" 


ELSE Dab = ИН 


20405 
20410 
20415 
20420 
20425 
20430 
20435 
20440 
20445 
20450 
20455 
20460 
20465 
20470 
20475 
20480 
20485 
20490 
20495 
20500 
20505 
20510 
20515 
20520 
20525 


410 


IF Bi «X 247 - W+ T2/B GOTO 20435 
Dlal 

Dia —9 

D3- ~ ба 

D4 = 60 

GOTO 20505 

IF Bi < > 47-W] GOTO 20475 

D] = -68 

С2= -68 

D4=60 

IF Ді-2і THEN 03=65 

IF Al=Z2 THEN D3=4 

IF Al=Z2-2%2/4 THEN 03= - 68 
SOTO 20505 

DI =60 

D2-50 

D3- -68 

IF A12 22 THEN D4= -74 

IF A12 21 THEN D4= -62 

IF A1 2 Z2- AZA THEN D4 =60 
PRINT @ FA lj+ D3,USING DIST: 
PRINT @ F2(2) + D4, USING D23; Ta: 
PRINT @ БАЗЕ DI, USING D35$; X1; 
PRINT а F2(4) + Dz, USING 04%; X Z; 
RETURN 


TRS-80, PET, 
APPLE, SORCERER 


Communications Interface Systems 


_iSend & Receive Morse Code / Radioteletype 


O Teaches Morse Code! / Copies wire services! 


ГІ Complete Hardware & Software Package 
O Extensive User Manuals 
O From $129 


Write or call for complete catalog 


1125 N. Golden State Bivd. / Suite G 
Turlock, СА 95380 (А) 
(209) 667-2888 / 634-8888 


We are experiencing telephone dilliculties, please keep trying. 


November 1280 £1 ТТЕ Poblications Inr 


B 
Санта residents add fa laz 
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АП scaling and other mun- 
dane functions are taken 
care of in the subroutine. 


Тех! continued from page 298: 

displayed as in figure 5. This is for a 
graph of the cost of heating for every 
month displayed in the total 
viewport, 

Clearly, it is easy to plot any set of 
data that can be represented in array 
form. Remember that all scaling and 
other mundane functions are taken 
care of in the subroutines. You dont 
need to be concerned or irritated by 
the gyrations needed to create dis- 
plays on the TRS-80, 


Analytic Functions 

In order to plot any analytic func- 
tion, be prepared to transform the 
function into array form, An example 
of this is best demonstrated in the 
plotting of the function: 


= Ҳз + Xt- Хэ 


This is for X taking on values from 
— 10 to 10. In order for this to occur 
the following BASIC  initialization 
routine is needed: 


FOR I= —10 TO 10 
АХ (+10)=1[ 

AY (Lo 10) = I5 +114 ~13 
NEXT I 

TI= 0 

TA=20 

IN= 1 

АХ$= "X AXIS" 
AYS "Y AXIS" 
Сіз 2 

C2= 49750 


The result should appear as shown in 
Неше 6. Note that the correct 
quadrants are displayed. 

Another feature provided by this 
graphics package is the ability to 
create three-dimensional graphs. 
Figures 7a, b, and c give several 
examples of this, along with the array 
values used, The displayed figures are 
not necessarily functions, but may 
have more than one y value for each 
value of x. 

So, creating graphic displays isn't 
as time-consuming as you might have 
once believed, and now there's less 
distance between the creative idea 
and its final realization on screen. B 
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ZEN IT BUSINESS SOFTWARE 
2 FOR THE 2-89! 


S & M Systems, Inc., the “All-In-One” Software Company. 
is offering a full line of Business Packages for the 
“All-In-One” 2-89 Microcomputer 


Inseq-8Ü0rrw Business Software Systems 
Industry Standard Osborne Based: Accounts Payable/Recelvable, 
General Ledger, Payroll 


5 & M Software: Retail Inventory Control, Invoicing, 
Manufacturers inventory Control, Customer Mail List 


PLUS MANY MORE!! 


All Systems have been Field Tested and are ready for shipment! 
CALL ABOUT OUR NATIONAL DEALER PROGRAM AND JOIN THE BEST 
IN SELLING THE FINEST SOFTWARE ON THE 2-80 MARKET! 


SYSTEMS ALSO OPERATE ON TRS-80 MOD I, MOD fl, MOD III 
AND ALTOS MICROCOMPUTERS 


` For Further Information, Contact: 5 & M Systems, Inc. Or Dial Direct: 1-617-373-1599 
P. O. Вох 1925 1-617-481-5293] 
Haverhill, Massachusetts 01630 


NEVADA 


For CP/M | These powerful, easy louse 


Powerful subset of ANSI-74 COBOL APPLICATION PACKAGES 


Ord ! are also available: 
now 7 
| AI the elegant simplicit | >ЕНЕВЕТВЬНИКЕРИИТ | СОГОН VIDEO PROCESSOR 
И Рута SENERAT On а Тех! Graphics, Animation а 16 Colors а 256 x 192 Resolution 
ol COBOL is now affordable! Fantastic time saver and planning * NTSC Composita Video Output * Uses TMS 9918 « Includes 
i ! aid tor beginning ar established 


тезден 1/0 Mapped 16K Video Memory * 30 Simulation wiih 32 Video‏ ی 
using 5. с ы :‏ 
phl jar prites в 2 Byle X-Y Positioning * Real Time Clock ж 8 Level‏ 
St lien tl Interrupt Selection ж inexpensive AF Modulator allows ваѕу‏ : 
Eyr-opening insights of personal connection to any color ТҮ»‏ 
spending. i‏ 
LABELS Tor mailing lists | PROGRAMMABLE SOUND GENERATOR‏ .3 
 PRECOBOL (a preprocessor}. * Music, Sound Elfects. Tone Signaling, Ultrasonics * 27 Hz to‏ 4 | 
i 111 KHz Range е 3 Programmable Analog Channels wiih Sepa-‏ | 
REQUIRES only 16K RAM. ALL 4 in one ЗООК!‏ | 


rale Frequency, Volume and White Noise Control * 10 Selectable 
Available on 8" CPIM ?3 pages with complete COBOL Envelope Wave Shapes under Software Gantrol * Two 8-Bit 


^n | T A ' de listings and super Pr able VO Ports for use as External Keyboard/Displa 
standard single density or poai 3 egrammable or use gyng play 
Su" diskettus for Rari dpcuomentatiqn. interlace ж Power Amplifier for driving Exlernal Speaker ж 


Star, TRS-80 Mod | and 5 24 95 | SINGLE BOARD COLOR VIDEO 
| Superbrain. Other formats * INTRODUCTORY . AND SOUND GENERA TOR KIT. $350 


| too! Manual alone $24.35. bu | üFFER COLOR VIDEO KIT ......... . $295 
SOUND GENERATOR KIT ...,,.. 5196 
| | МЕ АССЕРТ 
I= Texas readens add 8% Sales lak Prices include complete darumentatinn. manuals 
қ ; | Ш- с | and programing examples PC board 15 soder-mased with gold cantarts Add $100 
МИП Computing егет) ЖЕТЕН lor assembled d tasled ls Sead 59 5) {ш rlocumeniatien oniy, refundable with 
і а А | ee 
i Ieee he PS eR OBEN La order Compatible wilh 280 BOBS and 8060 a! 2 or 4 MHz on 5-00 buss 
(415) ва4-1534 GO FOR IT! 


| 0 
MANUAL 


EDA ELECTRONIG DESIGN ASSOCIATES 


In CA add salestax CPIM тайа markai Digital Research. TRE-BD trade mark of Tandy Corp PO. Box 94055 Houston, Texas 77018 (713) 999-2255 
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[нине шя] т=[ ке[ ЕЕ ЗЕЛЕЛЕДІСІЕСІСІЕДІГӘ 
і ШИЕ | 
ороо | 


POCKET COMPUTER $269 


LIST ПЫН 
PRICE PRICE 
TAS-232 Printer Intertace £59 05 
| 16K Memory Kil, TRS-Keypad 5119,00 559.00 
| 18K Memory Kit, TRS-Exp. Int, $119.00 £53.00 
کک‎ | upper/lower Mod Kit $59.00 $24.95 
~ Video Reverse Kit 523,98 
| M O D E L i $699 CPU Speed-up Kil $24 95 
| | | Data Dubber $43,935 
Percom Electric Crayon, w/cable $279.95 
UST ат TAS-80 Dust Cover (Spc set) $9.95 $7.95 
PRICE PRICE TAS-80 Computer Case $108.00 $99.95 
TRE-80 Monitor Case $84.00 $34.00 
Modell, Level-il, 4K $649.00 5619 00 
Model-l, 16K no Keypad $768.00 $669.00 
Model-I, 16K w/Keypad 584900 5729.00 


Model-ll, 64K RAM 
Model-Ill, 16K НАМ 
Model-lll, 32K Dual Disk 


$3699 00 $3799.00 


$999.00 


$329 00 


$2495.00 $2299.00 


Packet Computer w/interface 122805 $269.00 
TRS-80 Color Computer $399.00 — $358.00 
TRS-80 Color Computer Expanded $599.00 $518.00 
COMM-80 Interface $179.95 $159.35 
CHATTER BOX Interface $259.95 
DISK-80 Interface $349.95 $329.95 
Expansion Interface, no RAM $299.00 $279.00 
Expansion Interface, 16K RAM 5418.00 — $339.00 
Expansion Interface, 32K RAM $537.00 $399.00 
RS-232-C Board $99.00 $89.00 


LIST пий 
PRICE PRICE 

Регезт, TFD-100. 40-Irack 5429.95 $399.00 

Percom, Dual TFD-100 Drives $348 00 — $793.00 

Percom, TFO-40, 40-track $999.95 $379.00 

Percom, TFO-200, 77-track 5575.00 $629.00 

Hardside, 40-track Disk Drive 5399.00 $359.00 

————— >” Регсот Data Separator $29.95 

== Percam Extender Card $15.95 515.00 

?-Drive Cable $29.95 229,00 

MODEL ІІІ $929 a Drive Cable $39.95 — $35 00 


TERMS: 


TERMS: Prices and specifications are subject to change. HAHDSIDE acceptis YISA & MASTERCARD 
Certified checks and Money Orders: Personal checks accepted (takes 3 weeks 10 clear), HARDSIDE pays all 
shipping charges (within the 48 states) on all PREPAID orders OVER $100 00 On all orders over $100 a 
£250 handling charge must be added COD orders accepted (orders over $250 require 25% deposit) there ts 
a $5.00 handiing charge. UPS, Blue Label, and Air Freight available at extra cost, 


TO ORDER TOLL-FREE: 
1-800-258-1790 


iin NH call 673-5144) 


aY 
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The Chatterbox 
A TRS-80 Interfacing Alternative 


The CHATTERBOX i5 a unique packaging combination of the presently 
available COMM-8O O Interlace far the TRS-80° and an acoustic modem 
This опе box is all that 15 required to Turn even a barebones 4K TRS-BO* into a 
Tull time - sharing terminal 
The CHATTERBOX includes built-in programmable 50-19200 baud serial part, а Centranics 
compatible parallel printer рап, а 300 baud acoustic originale modem, and a spare TAS-BUS 
expansion connector, |t comes complete with power supply, ribbon cable and connector, user's manual, and 
terminal software for immediate operatan, When the modem is in use, Ihe compiete data conversion 15 
automatically routed ta the seria! autput part where it can be logged on a printer. 
The CHATTEHBGSX 15 the only peripheral needed to allow a TRS-80° to communicate with time-sharing systems such as 
MICRONET and the SOURCE 
ІІБ completely hardware and software compatible with existing TAS-60" products and connects either to the keyboard 
ronnector or screen printer port on the AS Expansion Interlace Features. Full а-ы parallel port; RS-252-C serial port dup to 
18,200 baud); Acoustic modem, TAS-BUS connector for future expansion, Connects to Keyboard or E.l; Includes terminal 
software, Users manual, Power supply $25995 


PRINTERS 


LAC to ТН5-80 520.00 
LAC 10 PET, IEEE 559.00 
ust OUR LAC ta RS232C, male or female $65.00 
PRICE PRICE 730 or 73? 10 TAS-80 $29.00 
МЕС or #79 ta TRS-80 $35.00 
Centronics 730 £795.00 $744.00 85-232-L to H5-232-C, maie to male $74.95 
Centronics 730-3 $895.00 795 00 
Centronics 727 $995.00 — $859.00 
Centronics 779 51395.00 51095 00 | | | -" 
Centronics 779 w/lower case $1595.00 $1195.00 G EN E R A L. | МТ Е H EST 
МЕС 5510 SpinWriter $3195.00 $2595 00 
МЕС 5520 Spinwriter 53395.00 52995.00 UT "- 
NEC 5530 SpinWriter $3195.00 $2495.00 2 а 
A, Arcor TUER PUN ОЗА 025.00 BSA System X-10 Home Controller $124.95 $109.95 
LAG FOOD” (64-col.} $405.00 — $298.00 BUSY ВОХ TRS-80 $114.95 599.95 
LAC 7000" (40-col.) $388.00 $285.00 BUSY BOX 5.100 T 19 95 $114 95 
Okidata Microline-80 $800.00 5699.00 RE-SEK-3 Line Fitter 405 | SSE 
یی ا‎ АЫ эде M 190-2 Line Filler & tsolator $56.95 $49.95 
р Wu І50-2/0В5 Line Filter-Isolator £70.95 $59.95 
IS0-7/068 Super Filter-Isolator $145.35 $39.95 
Міпі-Нех Oisketle File $24.95 $19.95 
T CASIO C-80 Calculator Watch $49.95 $44.95 
SPE cS IAL BONE FONE $69.95 $56.95 
0605-9 Printing Calculatar $99.95 $79.95 


CASIO 
С-80 CALCULATOR 
WATCH $44.95 


[plus $256 ровара and handing 


OLIVETTI 
LOGOS-9 
PRINTING 
CALCULATOR 
$79.95 


{plus $2 50 postage and nanding) 


FONE 
$56.95 


[01025250 postage ағар nan dhs] 


TO ORDER TOLL-FREE 
1-800-258-1790 


| (In NH call 673-5144) 


em 


| 


VISA 
 u— 


© 
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Event Queue 


November 1980 


November-February 
Courses from Integrated 
Computer Systems Inc, 
throughout the US. Courses 
are being offered on VIO— 
Voice Input/Output for 
Computers and Program- 
ming in Ada. The VIO 
course will teach par- 


ticipants to apply voice- 
processing algorithms and 
software, utilize speech syn- 
thesis techniques, and design 
voice-recognition systems. 
There will be systems on 
which students can learn. 
Programming in Ada will 
cover language features, 
structured programing, in- 
terrupt handling, external 
[/O (input/output) inter- 


faces, and more. This course 


is designed for program- 
mers, systems analysts, soft- 
ware engineers, and for 
those in the aerospace and 
defense industries. For 
schedules of the times and 
cities, contact IC5 Inc, 3304 
Pico Blvd, POB 5339, Santa 
Monica СА 90405, (213) 
450-2060. 


Waiting On Delivery 
of A DEC LA120? 


Avoid the hassle by upgrading your LA36 for 1200 
baud operation with a DS120 Terminal Controller. 


The Datasouth 05120 gives your DECwriter® [|] Ihe high speed 
printing and versatile performance features of the DECwriter® III 
at only a fraction of the cost, The 05120 is a plug compatible 
replacement for your LA36 logic board which can be installed in 


minutes. 


«Self Test 


day's higher speed data com- 
services. LSI 
electronics 
quality control 
dependable per- 
years Ito 
service 15 
required, we will respond 
promptly and effectively. 
we can deliver 
through our 
network of 
distributors. Just give us a 
call for all the details. 


munications 


microprocessor 


and strict 
ensure 


formance for 
When 


come. 


Best of all, 
immediately 
nationwide 


Standard features include: 
#165 cps bidirectional printing 
*Horizantal & Vertical Tabs 
«Раде Length Selection 
#110-4800 baud operation 
#1000 character print buffer 
*X-on, A-ofl protocol 


«Тор of Form 


*Parily selection 


*Ң5232 Interface. 
#20 mA Current Loop interlace 


s Adjustable Margins 
s Double wide characters 


sOptional APL. character set 

Over 4000 05120 units are now being used by customers ranging 
from the Fortune 500 to personal computing enthusiasts. [n 
numerous installations, entire networks of terminals have been 
upgraded to take advantage of to- 


- тесі 


- 


асс y 


DATASOUTH COMPUTER CORPORATION 


4740 Dwigh! Evans Road * 
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Mavember-December 
Datapro Seminars, 
throughout the US. 
Seminars on data com- 
munications, teleprocessing 
software, distributed 
systems, systems analysis 
design, word processing, 
and more, will be given, 
The enrollment fee is $530 
for current Datapro sub- 
scribers and $580 for non- 
subscribers. For information 
on when and where the 
seminars are being held, 
contact Datapro Research 
Corporation, 1805 Under- 
wood Blvd, Delran М] 
08075, (609) 764-0100. 


Movember-February 
Courses from Harvard, 
throughout the US, and in 
London, England, Business 
graphics, digital-image pro- 
cessing, computer mapping, 
computer graphics, and in- 
formation systems for 
natural resources, are some 
of the one- and two-day 
courses being sponsored by 
the Harvard Graduate 
School of Design Laboratory 
for Computer Graphics and 
Spatial Analysis. For a com- 
plete schedule, contact the 
Laboratory in Cambridge 
МА 02138, or contact Karen 
Smolens, Center for 
Management Research, 850 
Boylston St, Chestnut Hill 
МА 02167. 


Aor 8 


Fall 1980 California Com- 


In order to gain optima! 
coverage of your organi- 
zaütion's computer tön- | 
ferences, seminars, work- 


shops, courses, efc, notice 
should reach our office at 
least three months in advance 
of the date of the event 
Entries should be sent to: 
Event Queue, BYTE Publica- 


tions, 70 Main St, Peter- 
borough NH 03458, Each 
month we publish the current | 
contents of the queue for the 
month of the cover date and 
the two following calendar 
months. Thus а given event 
may appear as many as three 
times in this section if it i 
sent do us far enough їп 
advance- 


FULL COLOR 


CAT-100 склрнісв 


Complete line of color imaging systems with high =" E 
resolution real time video FRAME GRABBER 7; зуи 

for the 8-100 bus. | aun 
Capture and digitize a video frame in 1/60th of a second. Store 
up to 2 million bits of image data in on-board buffer. By software, 
select the best resolution for your application from 256 to 1280 
pixels per TV line. Display your digitized Image or your computer 
processed image with up to 256 gray levels or 65,536 


est P 


aeneo colors on standard B/W, NTSC or RGB color TV A 


те - жо 


ADONSI2 Computer dqenerated 


MART, INC. 


FOR PRICE QUALITY & RELIABILITY 


ADDS REGENT 25 ..... ...8 875.00 
ANACOM Printer (Ser. / Par.) 150CPS . 

ANADEX Printer DP-8000 

ANADEX Printer DP-9500/9501 ..... 

BASE 2 Printer with options | 

CENTRONICS Printer 779 w/tractor . 

CENTRONICS Printer 730 (Parallel) . 
CENTRONICS Printer 737 (Farallel) . 

EATOM Dot Matrix Parallel ... 

EPSON TX80 Tractor Feed/Graftrax =. 
MICRO-TERMS . 

МЕС SPINWRITER 5510 R. О. /forms tractor 2725.00 
TELEVIDEO 920-6 ...... 2222.50. (85,00 
Т199/4 Personal Computer/monitor .... 9825.00 
TRIMM —Printer Stand with basket ...... 95.00 


CALL FOR QUOTES ON ANY OTHER MICRO PRODUCTS 


We are dealers for BASF, DYSAN, 3M(SCOTCH) Dis- 
kettes, Cartridges, Mag Tape, etc. In addition we carry а 
complete line of Printer Ribbons and other data process- 
ing accessories. 


1840 LINCOLN SLYD., 
SANTA MONICA, CA 90404 
(213) 450-5911 


MART, INC. 
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2400256 Digiited image. 16 levels 


ROBOTICS AUTOMATED COUNTING AND MEASURING-QUALI FY CONTROL MONITORING 
PATTERN RECOGNITION IMAGE PROCESSING MEDECAL AND SCIENTIFIC RESEARCH 
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* Highest quality 480x51 2x8 digital video image 

è Input capability from TV cameras or other sources 
* Variety of synchronization choices 

* 2 selectable video A/D conversion circuits 

е Choice of 1. 2, 4, 8, 16 or 24 bits per pixel 

e 32K byte image memory on the basic system 

е БАК, 125K, 192K and 255K-byte system capacity 
e High resolution jightpen input 

® Photographic trigger control input 

* Software selectable system parameters 

e Stand-alone intelligent graphics unit with universal interface 


Accessories: 


е RGB color monitor * Hard copy printer/plotter 
е High performance lightpen © Software packages available 


——cDüIDITAL 441 California Avenue 


= GRAPHIC Palo Alto, CA 94306 
ll =sysTemMs 415/494-6088 


JOE COMPUTEA* Presents Exclusive Software: 
ITS FOOTBALL SEASON! 


Pru and College Fratball from 501: 
А TAS BOT тапал! of Ken Репу s poplar Apple programs These programs predici pow 
spreads with unbeievabis accuracy, They are bowisi and require about Y? minules a week to 
retard the weekend's resuits inte the data base Irom your local newspaper You may predict any 
game within Seconds trom Ine data Saved on cassetie or disk Pre Football comas 21 zB peo 
teams. College footbed conlains an unbelievable Әзіз base of 7H teams! Each program comes елін 
the entire £378 season data [^e an cassetle or disk. You can desplay each team's record of scares 
Or GSS record. A record gi 4S weeks is fered tx ore predztions are elfactive so youre 
just in time! Fro or College Fontal will пе shipped 1/25 bire label the same dayarder is recely 
ad Order C 0,2, by phone, $1.00 true label charge, C D D. Tees adden en 
Pro Foote Газ (32K TAS ШП Laud Md]. .. ; „кеша „ка ЖЕ DOE 
DISk ...., ыыы Бы КА АРАА: 2.2, EES 
College Football Cassata макт TRS BO Lovell - ТЕТТТЕТТЕТТҮТЕНТТТЕГІТІЕ WD 
[izk Vel Ort bdewageauaens , 425.95 


Horta Race Hantlicapplng! 

Probability Handicapping Device 1 was wriller by а professeonal тзг consultant 50 TAW 
Space Sysiams. This 15 a complex program carelully human lacked Tar easy use. Ti is 2 com 
preans ve horse racing system l'or spalling overlays in fhoroughbréd sprnb rates, Your computer 
wl acrurately predici the win пг гү and adds line for each horse based on your entries fram 
The racing form The mexi dày overlasd horses сап be Spotted on the Track tole board Tha users 
manual cpnlaims a complete explanation qi overlay beating pius much more wselul вагта цог, The 
арп contains a delased tab run el a КЮ conseculme гасе systerm würkou] showing an атаг- 
ing 509% return 15.50 returned for each $t Q0 1121 wager Inciudes many features БЄЛ as error 
correclion, bubble sort. line printer пшрш, archiving, ec The manual may be ordered seperately 
lo perusa! for $7.95 amd cred: PHD-1 users manual and cassetta for: BK Арри П Apphasott, BK 
Chakenger{specily 1Р oe AP} ТАЗ КІП 2 „------ $29.85 
Appla œ TRS-BÜ Olak ...... ا او‎ ан =T E: 


Brand пам hom SÒL: Win At The Нас” another Ken i spectacular: нш i5 based 

on a currently popular book representing Ene masi ат! из mulbple regression research on 

тегене гари] to date, The probable adds and жал protabikiy for &ach horse аге displayed 

Ling Pron ler output, Error correction, descending son, all ihe niceties 

Win Ar The Races cassette [32K TAS-80 Lawal ll) |... TU раза FIRAS 
Disk [48K TR$-BO Level) ..., 0 .....,---- (eee ed сна Rd NUN 


THE BER for iho Compylerized Handicepperi 

WINNING AT THE RACES hy Welliam бшігіп Ph.D. Computer science has come 1o lhe rescue ot the 
racing fan, This is the first majo осете study of handicapping available 10 the general pube, 
deladmg haî the computer reveals ЖЕЛ class. farm, eariy speed, and more, plus special mult 

pie regression cempuler systems, А wn а Айы — winners coglie book 

Winning AlThe Races 


Order now to gel on our Пы end recalves back Issues iroa! 
Phone Orders: Mike |212) 997-0514 Systems Design Lab (213) 374-4471 


Make Checks payable rn JOE COMPUTER 
227 ҮЗ Ventura Blvd., Suite F, Woodland Hills, CA 91354 


"(a1 on the Computers & Gambling Products maling lig Tor $3 00 & receive available back issues 
Саш, res. add 6% laa, ‘TAS: Ais а Registered Trademark of Tandy Corporation 
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puter Swap Meet will be 
held in the Gateway Hall at 
the Santa Clara County 
Fairgrounds 344 Tully Rd, 
San Jose CA. Show times 
are from 10 AM to 8 PM. 

Manufacturers, stores, 
and individuals will display 
both top-of-the-line and 
used merchandise. 

А special consignment 
table will be available for 
thase who wish to drop off 
an item or two to be sold 
during the day. A free 
literature table is available 
to anyone within the in- 
dustry. Admission to buyers 


MPO 110 


MPD 110 Series of 
3%” rack mount 


"Low Расе 


+ 15 атр карату 


в Clphanal remote control 


AC power controllers 


+ 10 outlets —8 swrched [remote 
орнат 2 unswicthed (direct 
0075 VAG and 230 VAC moocels 


* High performance EMI filter 


а Minimum cost 
в В eulles-&5zwicmed 2 un: 
Switched (direct) 


All Marway Power Controllers provide organized, noise-free power distribution | 
of standard AC current to eliminate frequently experienced line transients 

and associated problems. They turn a single wall outlet into a controlled 
power source. Contact Marway today. 


Marway can solve y our power diatribulion problams and саға you money. 


V — ПАРШАЯт PRODUCTS INC. 


will be through the purchase 
of a redeemable $5 purchase 
certificate. Sellers, both in- 
dividuals and companies, 
should call (415) 966-6546 
for booth prices, availability 
and reservations. Or, write 
to: California Computer 
Swap Meets, POB 52, Palo 
Alto СА 94302. 


November 8-9 
Personal Computer Fair, 
Pacific Science Center, Seat- 
tle WA. The theme of this 
year's fair is “Hands On.” 
Both the booths and the 


| spray FEAL 


Marway has the Puce: 
Controller For Your System. 


You'll find the ideal solution toe AC power distribution needs іп Marway' s proven 
tamily of power controllers. From home audio visual centers to a time shared 
maxicomputer system. Marway products will stop "glitches", surges and 
unwanted line noises. 


BP rg 


MPD 117 


MPD 115 Series of DEC 

Compatible Controllers 

= [nerenangeabie win CEC model 
851 and priced 40%: less 

в 12 0011015 —8 switched: 4 unm 
заспе ЕК 

#115 VAC and 250 VAC modes 

lip to a3 amo сар агау 

* High perlarmance ЕМ! liter 

+ Üptionál delayed ou!put arid 
бтн! penser fai гдг! 

MPD 117 low-cost AC power distribution 

a \0 amp capacity 

a High energy EMI tier 

ж Transient suppressor 


exhibits will reflect this idea, 
and the public will have ac- 
cess to as many computers 
and terminals as possible. 
Contact The Northwest 
Computer Society, POB 
4193, Seattle WA 98119, 
(206) 284-6109, 


Movember 10-13 
The Fourth Annual Data- 
Entry Management Con- 
ference, Orlando FL. The 
theme of this conference is 
“Improving Productivity and 
the Quality of Working 
Life.” This conference will 
cover data entry, dis- 


MPD 115 


2421 Souln Birch Street, Santa Ana, СА 92707 (714) 549.0623 
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tributed processing, and 
word processing with em- 
phasis on data entry, in- 
cluding human-machine in- 
terface. Contact Data Entry 
Management Association, 
POB 3231, Stamford CT 
06905, (203) 322-1166. 


Movember 11-13 
Eleventh Annual Canadian 
Computer 5how and Con- 
ference, International Cen- 
tre, 6900 Airport Rd, Toron- 
to, Ontario. Computers and 
data-processing equipment, 
supplies and services, disk 
drives, terminals and print- 
ers, telecommunications 
equipment, software, and 
other related items will be 
displayed. Seminars and 
tutorials will also be in- 
cluded. Contact Industrial 
Trade Shows of Canada, 36 
Butterick Rd, Toronto, On- 
tario MEV 328, Canada. 


November 12 

National Conference an the 
Use of On-Line Computers 
in Psychology, 5t Louis 
MIO, This conference is for 
computer users in psychol- 

ову and related disciplines. 

ese users will consider 

the use of computers in 
research, clinical practice, 
and teaching. Tutorial ses- 
sions will be included. Con- 
tact Dr Dominic Massaro, 
Program in Experimental 
Psychology, University of 
California, Santa Cruz CA 
95064, 


Maouember 13-16 
The 1980 International Corn- 
puter Music Conference, 
Queens College, Flushing 
NY, This conference 15 for 
persons interested in com- 
puter applications in music. 
Conference activities include 
presentation of papers, con- 
certs, workshops, panel 
discussions, meetings of 
special interest groups, 
demonstrations, and an ex- 
hibition of computer music 
equipment. For information, 
contact Dr Hubert 5 Howe 
Jr, Director 1980 Interna- 
tional Computer Music Con- 
ference, Queens College, 
Flushing МҮ 11367, (212) 
520-7347. 


Movember 17-21 
Integrated Circuit Engineer- 
ing, Bergamo Center, 4435 E 
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£u 81 
ЭРПОЦЕГТЕП 
for the total picture 
of your business or scientific data. 


m The most FLEXIBLE coordinate graphics 
package available for the APPLE П" Computer. 
B Add a new dimension of meaning to your data. 
Graphics means your data will convey more in- 
formation, faster, and it will be retained longer. 
m Standard formats for PIE CHART, BAR CHART, 
SCATTER PLOT, and LINE PLOT are included. 
ш Wser-definable character sets. 


B Hard copy - dump graphics screen to printer. 


Custom OEM Licenses and Daalar Discounts Available. 


навини VisiCalc” Models таннин 
For the APPLE Il" Computer. 


SAVE HOURS OF SETUP TIME. 
VISIBLE BOOKKEEPER ............. 559.95 
Nine basic bookkeeping models wilh instructions 

tar adapting to your own small business. 


BUSINESS PROJECTOR ............ $39.95 
Basic one year projection with Gash Flow, P&L, 
Balance Sheet, and Common Ratios 

* seen Selected Software Tools апааа 


doo, ССНИ M 5150.00 
Throw away your pencil and paper with ihis 
Matrix Problem Solver [rom Software Arts, inc. 


INFORMATION MASTER ........... 2150.00 
THE most powerful and easiest to use Data Man- 
agement System from High Technology, Inc. 


Software with a future from 


2514 UNIVERSITY DRIVE Depr.B-n 
DURHAM, NORTH CAROLINA 27707 
(819) 489-7486 

"Trademark o! APPLE COMPUTER, INC. 


BERBER REE ER EERE EE шшшшишшшшишшишишишшшишшшшишшишшшишишшишшишшшшишшишшишишишшишишишшшшишшишшшшшишши 


System requirernents ace 484 CP/M 
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REFORMAT IER’ 


Now There Are Three! 


REFORMATTER™ diskette conversion software now includes 
3 programs for transferring information bidirectionally via floppy 
diskette medium: 


CP/ M > DEC gives the CP/M* user 


complete access to DEC formatted diskettes, Provides complete 
facilities for file reorganization and directory maintenance along 
with editina capabilities. 


TRSDOS IBM gives the Radio 


Shack* Mod Il user complete access to ІВМ 3740 formatted 
diskettes. Provides complete facilities for character translation, 
file reorganization and directory maintenance, along with editing 
capabilities, 


CP/M IBM, the original REFORMATTER™ 


now available with enhanced features, gives the CP /M* user 
complete access to IBM 3740 formatted diskettes. Provides 
complete Facilities for character translation, file reorganization, 
and directory maintenance, along with editing capabilities. 

NEFORMATTER' " programs require a multiple drive system 
with at least one 8" single density drive. 


REFORMATTER™ js available at 3185.00 per program. For 
detailed information contact: 

MicroTech Exports 

467 Hamilton Avenue, Suite 2 

Palo Alto, California 94301 

415/324-9114 aTWX:910-370-7457 MUH-ALTOS 


Dealer & OEM discounts available 
CP/M is à regiátered (radernark of Digital Research. 
Radio Shack is a registered trademark of Tandy Corp. 


Bridge the GAP in your 
Business Accounting. 


GENERAL ACCOUNTING PACKAGE. This is a proven dou- 
ble entry accounting system with user definable accounts. The 
account numbers are made up of 7 4-digit fields allowing 7 levels 
of account classifications. With the use of the Operator Report 
Selecior Generator (ORSG), you can generate any type of 
report yOu desire, or use report programs in GAP-GL, GAF- 
AP, and GAP-AR. 


GAP-GL Includes ail basic GAP functions, plus entry of 
General Ledger transactions, prints General Journal, 
General Ledger summary and detail, Balance Sheet, 
Profil and Loss Price $1 24,95 


GAP-AR Requires GAP-GL to run, allows adding AR in- 
voices, printing Sales Journal, detail A/R report, Ac- 


count Aging, add/update Cash Receipts with register, 
Cash Receipts Journal, and AFR Billing , Price $99.95 


GAP-AP Requires GAP-OGL to run, allows adding of АУР in- 
vDices, printing Purchase Journal, detail 4/P repart, 
Aging af Accounts, Check Writing, Check Printing, 
Cash Disbursements Journal Price $99.95 


SAYE NOW by purchasing all three packages for only 5299.95. 
Simply mentionthisad when calling in your order, ûr send the ad 
with you mail order. 


Your BA/VISA or MasterCard is welcomed. 
Call today to receive complete package specifications. 


PROFESSIONAL DATA SYSTEMS 
318 E 18 Sr. 
BAKERSFIELD, CA 93305 


Telephone (805) 323-0891 
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Patterson Rd, Dayton OH 
45430, This course is de- 
signed for engineers, scien- 
tists, managers, and others 
who need a broader under- 
standing of the design, 
fabrication, and testing of 
integrated circuits. The fee is 
$635. For information, con- 
tact the Director, Continu- 
ing Engineering Education, 
George Washington Univer- 
sity, Washington DC 20052, 
(202) 676-6106, or toll free 
(BOO) 424-9773. 


Movember 18-20 
The Third Industrial Revolu- 


Televideo 


|912В. $724 9208. $773 
912C. $724 920C. $773 


Texas Instruments 


$1.516 


(ШИН 


810 


Т 
| 
| | 


ШШШ 


tion, McCormick Place, 
Chicago IL, This show is an 
exposition and conference 
devoted to development by 
manufacturing companies of 
systems for information 
management, Information 
may be obtained from Ban- 
ner & (Grief Ltd, 110 E 42nd 
St, New York NY 10017, 
(212) 687-7730. 


Movember 19-21 
Comdex, Las Vegas Conven- 
tion Center, Las Vegas МУ. 
Comdex is a conference and 
exposition For independent 
sellers of smail-computer 


Okidata | 


Microline 80 .. €5A7 Ze 
e $547 > ib 


10120... 85688 


and word-processing 
systems, peripherals, media, 
and supplies. Address in- 
quiries to The Interface 
Group, 160 Speen St, Fram- 
ingham МА 01701, 1800) 
225-4620. 


Mouermber 20-21 
Western Educational 
Computing Conference, San 
Diego СА, This conference 
will feature papers and 
seminars on the use of com- 
puting in higher education 
for instruction, administra- 
tion, and research. Contact 
Ron Langley, Director, 


nith 


800 (16K). . $748 
400 


Scotch = 5.' Oly. 10 


Verbatim = 5%" 


ТМ 


Kurta Digitizer. . $559 


We Also Buy and Sell 


Used Micro Computers & Peripherals. 


Prices reflect 3% cash discount, Add 3% for credit card orders. 

Product shipped in factory cartons with manufactures warranty. 

Add 2%, a minimum of $5, for shipping and handling. NEN e 
cmn | 


(COMPUTER 
WAREHOUSE 


Call Coilect 


602-954-6109 


2222 E. Indian School Rd. * Phoenix, Arizona 85016 


Lue .... 4 


Prices & availability sirprect to change withoul motie 


We will try to beat any advertised prices! 
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Computer Center, California 
State University, Long 
Beach, 1250 Bellflower Blvd, 
Long Beach CA 90840, (213) 
498-5459. 


Movember 20-23 
Northeast Computer Show, 
Hynes Auditorium, Boston 
MA. This exposition is open 
to the general public. The 
admission will be $5. Con- 
tact National Computer 
shows, 824 Boylston St, 
Chestnut Hill WLA 02167, 
(6171 739-2000. 


November 21-23 
National Home Entertain- 
ment Show, New York Col- 
iseum, Mew York NY, Ex- 
hibits will cover video, 
photography, audio, games, 
and home computers. 
Seminars and demonstra- 
tions will be Featured in this 
show, Contact United 
Business Publications Inc, 
475 Park Ave South, New 
York NY 10016, (212) 
725-2300. 


Морат 24-25 
Computer Equipment 
Registration, George 
Washington University, 
Washington DC, This course 
will review the FCC's Part 
15 rules dealing with RF 
(radio frequency) emis- 
sions by computers, 
Technical considerations 
governing the classifications 
for computers, peripherals, 
and ather related devices 
will be described. Contact 
the GWU Continuing 
Engineering Education Pro- 
gram, Washington DC 
20052, (800) 424-9773, 


November 25-27 
Semiconductor International 
'80, Metropole Convention 
Centre, Brighton, England. 
This exhibition is devoted 
completely to production of 
semiconductor components, 
and displays will cover ail 
areas of technology. А 
technical conference pro- 
gram will cover mask- 
making procedures, VLSI 
(very large-scale 
integration), crystal growth 
technology, thin film tech- 
nelogy, bonding, memory 
testing, and more, Contact 
Kiver Communications 5А, 
171/185 Ewell Rd, Surbiton, 
Surrey, KT6 6AX, England. 
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Black Work 5 


POH J nl 


A full, extended FORTH interpreter/compiler 
produces COMPACT. ROMABLE code. Аз fastas 
compiled FORTRAN, as easy to use as interactive 
BASIC. 


; SELF COMPILING 
Includes every line of source 
| necessary to recompile itself. 


ДБО‏ کک 


> EXTENSIBLE 
* Add functions at will. 


i CP/M* COMPATIBLE 


ا 


280 or 8080 ASSEMBLER included 


single license 

Supplied with extensive user manual and tuterial: 
$150.00 

Documentation alone: $25.00 


|OEM's, we have a deal for you! 


CP/M Formats: В” soft sectored, 
5" Northstar, 5'' Micropolis Mod Il, 
Vector MZ, TRS-80 Mod II 


‘Please specify CPU type. 
280 or BOBO 


All Orders and General Information: 
SUPERSOFT ASSOCIATES 

P.O. BOX 1628 

CHAMPAIGN, IL 61820 

(217) 359-2112 

Technical Hot Line: (217) 358-2691 
(answered only when technician is available) 


Supersoft 
First in Software Technology 


"CPIM registered trade mark Digital Research 


Circle 233 on inquiry card. 


Model EP-2A-87 
EPROM Programmer 


The Model EP.2A.87 

EPROM Programmer hasan 

R5-232 compatible interface 

and includes a 2K or 4K 

buffer. During the ON-LINE 

mode, another computer 

can down load to the buffer. 

| | ! | Only two easy-to-implement 

| | : commands are available to 

an etemal computer, [Load 
| | | buffer and read buffer.) 

In the OFF-LINE mode, the EP-24-87 will program, verify, test 
buffer, and load the buffer from the EPROM socket During the 
programming cycle, the EPROM is checked before programming to 
insure that it is erased and after programming it automatically verifies 
thal AR ро amming ‘= correct, Power requirements are 115 VAC 

ertz at 15 walls 

= №, Description 

EP-2A-H7] Programmer wih 2A buHer 

CPPABI2 Programnerwih 4k bier 
Men standard voitage option [22€ v. 240 v IM .., 
Fersonabty Module. prog: acis TMS 2708 
Personalitymodule, peograms 27118 
Personality module, programas 2732 ‚ 
Регата module, programs TMS 2715 
Personali module. programs TMS 2532 
Personally module, programs 2710, THS 2515 
Personally module, programs 2704 
Personality module, nrograms 2758, TMS 2508 
Personabty madui, programs Motorola КС МЯ Е 
Спе driver software 


Optimal Technology, Inc. 


афи Ше \ Virgi ds 22936 
Phone (804) 973-5482 


Vector Plotting 

1220 x 240 

Dots/Screen 

Light Pen and 

Software Options 
| $1200 


ш Vector Plotting 
= Мапу DEC Options 


S 
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и 1320 x 792 Dots/Page 
= $1060 


SELANAR (408)727 -2811 
S NI ді» Bivd., Santa Clara, CA 95050 
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December 1980 


December 2-5 
The Eleventh International! 
Conference of the Computer 
Measurement Group, 
Sheraton-Boston Hotel, 
Boston МА. This conference 
is entitled "Computer Per- 
formance Evaluation in the 
BOs." Contact Judith G 
Abilock, Price Waterhouse 
and Company, Office of 
Government Services, 180] 
K St NW, Washington DC 
20006, (202) 296-0800. 


А. 


condor 


COMIERITER CORPORATION 


December 3-5 
The 1980 Winter Simulation 
Conference, Orlando Mar- 
riott, Orlando FL. This con- 
ference will feature papers, 
panel discussions, tutorials, 
and review sessions on 
discrete and combined 
simulations, Contact Pro- 
fessor Tuncer | Oren, Chair- 
man, Department of Com- 
puter Science, University of 
Ottawa, Ottawa, Ontario 
КІМ 9B4, Canada, (613) 
231-5420. 

December 3-5 
Implementing Computer- 
Based Human Resource 


Systems, New York NY. 
This is a seminar for plan- 
ning, organizing, and im- 
plementing a comprehensive 
system for the human 
resources area. [t will 
demonstrate ways to set up 
a useful personnel record- 
keeping system. The course 
fee is $695. For information, 
contact The University of 
Chicago, Center for Con- 
tinuing Education, MC 
Seminar Division, 1307 E 
60th St, Chicago IL 60637, 
{ВОО} 223-7450. 


December 4 


California Computer Shows, 


Our Newest 
Data Base 
Management 
System 
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Movember 19A) BYTE Publications Ine 


Introducing CONDOR SERIES 20/DBMS, the relational 
data base management system for users who want power- 
ful performance at reasonable prices. 


For the special introductory offer of 3695, discover how 
easy it is to develop business or personal information 
systems with SERIES 20/DBMS. 

"Create a Data Base in Minutes 

*Full CRT Screen Management 

«Use English-like commands. Host language пої 

required. 

Computational, Statistical, and Sorting Capabilities 
CONDOR SERIES 20/DBMS is compatible with many 2-80 
microcomputers with at least 48K НАМ running under 
CPIM® operating systems. 


СРАМ r3 a registared trademark of 
Digital Fraga: cr, ine 


CONDOR SEHRIES 20/DBMS 


User's Manual ($35, plus tax) . Additional information. 
SERIES 20 package ($695, plus tax) 
Please Send To: 


Mama. Position 
Company Address 
City State ІР 
Phone į } Computer. — CRT 


CONDOR COMPUTER CORPORATION 
4989 Research Park Drive, Р. О. Box 8318 
Апп Arbor, Michigan 48107 (313) 769-3988 
Dealer inquiries welcome. 
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Hyatt-Palo Alto, Palo Alto 
CA. Show hours are from 1 
to 7 PM. OEM (original 
equipment manufacturers) 
and end-user computer and 
peripheral products will be 
exhibited and demonstrated 
by over sixty companies. 
Contact Norm De Mardi 
Enterprises, 95 Main St, Los 
Altos СА 94022, (415) 
941-8440, 


December I0 
1980 Computer Networking 
Symposium, Gaithersburg 
MD. The symposium is 
sponsored by the IEEE Com- 
puter Society, Technical 
Committee on Computer 
Communications, and the 
Institute for Computer 
Sciences and Technology of 
the National Bureau of Stan- 
dards. The focus is on office 
automation, office system 
components, and the com- 
puter networks required to 
interconnect them. For in- 
formation, contact Executive 
Secretary, POB 639, Silver 
Spring MD 20901, (301) 
439-7007, 


January 1981 


January 7-9 
The Fourteenth International 
Symposium on Minicom- 
puters and Microcomputers, 
Hotel del Coronado, San 
Diego CA. The scope of the 
symposium will cover tech- 
nology, hardware, software, 
engineering, languages, sys- 
tems architecture, operating 
systems, numerical methods, 
computer networks, and 
other aspects of computing. 
Contact the Secretary, 
MIM] '81 San Diego, POB 
2481, Anaheim CA 92804. 


faruary 13-15 
Communications Networks 
1981, Albert Thomas Con- 
vention Center, Houston 
TX. This show will feature 
exhibits and seminars cover- 
ing network policy and 
management for US and in- 
ternational users and car- 
riers; network architecture, 
software, and hardware; 
new developments; informa- 
tion appliances; and more. 
This conference is aimed at 
communications profes- 
sionals, carrier, service and 
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Make checks payable to: 


OPEC TRUM SOF I WARE 
Р.О, Box 2084 142 Carlow, Sunnyvale, CA 94087 


For phone orders - 408-738-4387 
DEALER INQUIRIES INVITED 
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DIGITAL 
COMPUTER CASSETTES 


* Ideal for Apple, Pet or TR-S80 Users. 
* Eight Special 50 Foot Cassettes. 
* Unique Storage Album. 


$9." each or З for $26." 
Extra cases - $4.75 
No Sales Tax For Out Of Siate Customers 
Price Includes Free Shipping In Continental U.S. 
Dealer Inquiries Welcome 
Call Collect 
for Master Card 
or Visa Orders 
801-375-7333 


Sound Concepts 
Р.О. Box 299 
Provo, Utah 84601 
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46 Column impact Printer available in KIT form or ASSEMBLED and 
TESTED, ready 10 be connected !à your computer Primary leatures 
Include Microprocessor controlled and programmable with 32 system 
level sollware commands. 96 ASCII enaraclers with upper and lower 
case, по eye straining print with 8 software selectable sizes from 5 x Ріс 
larger 10 x 7 and 10 14 character fonts, reverse font printing 
capability. standard parallel and serial interlace, baudrate selectable 
from 11D to S600 baud. plus many more lunctions a! your command 

Prices Lor KITS are $235 (101A-48K) withaul enclosure and 5325 
(111A-A4BKE] with enclosure, KITS include all eleclronics, mechanical 
parts and delailed assembly instructians 

ASSEMBLED and TESTED Impact Printers—prices аге; $325 
(101À-4B) excluding enclosure, $355 (1014-485) with enclosure 


Far further information. cantact: 


COOSOL, INC. 
РО Box 743, Anaheim, Ga, 32805 


{7 days a week] 


Phone. |714) 545-2216 
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hardware vendors who are 
interested in combining 
voice, data, and message 
systems applications. Con- 
tact Communications Met- 
works '81, c/o The Con- 
[егепсе Company, 60 Austin 
5t, Newton MA 02160, (617) 
964-4550. 


]anuary 14-19 
42nd National Audio-Visual 
Convention and Exhibit, 
Dallas Convention Center, 
Dallas TX. Over 300 manu- 
Facturers and producers of 
audio-visual, video and 
microcomputer hardware 
and software will be ex- 
hibiting their products. 
Seminars will cover market- 
ing and production of 
audio-visual items, For more 
information, contact the 
National Audio-Visual 
Association, 3150 5pring 5t, 
Fairfax УА 22031, (703) 
273-7200, 


January 16-17 
Microcomputer Conference, 
Arizona State University, 
Tempe AZ. The goal of this 


Introducing 


THE 


microcomputer conference is 
to introduce educators to 
the applications of com- 
puters in the classroom. The 
emphasis of the conference 
is to provide an awareness 
of microcomputers and their 
impact on society. For fur- 
ther information, contact Dr 
Gary G Bitter, Arizona State 
University, Payne 203, 
Tempe AZ 85281. 


January 27-29 
Advanced Semiconductor 
Equipment Exposition, San 
Jose Convention Center, San 
Jose CA, Over 100 ex- 
hibitors will feature equip- 
ment at this trade show. 
The show's emphasis is оп 
new products and emerging 
technology in the semicon- 
ductor processing and pro- 
duction fields. Contact 
Cartlidge & Associates, 491 
Macara Ave, Suite 1014, 
Sunnyvale СА 94086, (408) 
245-6870. 


Jurnuary 28-31 
The Third IMMM/Data 
Comm International Japan 


БЕПЕНІПСГК- 


THE BENCHMARK software system sets new standards ın wordprocessing. First, it 
can bë delivered to runon the CP / ûr the North Star DOS, sotheremay бепо need to 
buy à specia! operating system. Second, it has all the features of systems costing 
thousands of dollars more, Third, the price is as low as, or lower than, most word 


processin 9 S¥SCems 


Exposition, Harumi Exposi- 
tion Center, South Hall, 
Tokyo, Japan. Over 15,000 
scientists, design engineers, 
technical managers, applica- 
tions engineers, and other 
specialists are expected to at- 
tend this show. Internepcon 
Japan/Semiconductor Inter- 
national is held concurrent- 
ly. A conference program 
will include talks on 
microcomputer-controlled 
data communications 
systems, peripheral inter- 
facing, software manage- 
ment, and more. Contact In- 
dustrial and Scientific Con- 
ference Management Inc, 
222 W Adams St, Chicago 
IL 60606, (312) 263-4866. Bl 


6Y TEs Bugs 


Correspondence on 
correspondence 


Thank you, BYTE, for 


WORD 


PROCESSING 


SYSTEM 


Anyone can learn tà run and use THE BEND HMAHRK in one day of self training. 
Completely self-prompting in English, THE BENCHMARK is a full capabihty word 
processor, has been thoroughlytested in angfliceenviranment and proved ta meet the 
needs of the most sophisticated user 


e Mulri-aperating system 

Ф Changes termunal drivers 

è Customized to utitze all Ehe 
features of terminal & printer 


ому 8489 


plus tax 
where applic арбйр 


Ф Overtyoe - вгавея, corrects 

Ф Variable, electronic decimal tab 
Ф Screen menus simplify aperatran 
Ф Block move and get 


THE BENCHMARK is distributed exclusively by НАН Computer Systems. Dealer 


Computer 
D Systems” 


inguiries are invited. 


&Р, 


1954 E Uniwersity 
1-800-526-7385 


THE BENCHMARK ts a trademark of Metasalt Corporaton 
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Tempe, Arizona 85281 
427-502-968-7101 


running the enlarged, cor- 
rected oscilloscope 
photographs in BYTE's Bugs 
on page 182 of the June 1980 
issue, BYTE readers may 
wish to label these pictures 
in order to be sure of their 
carrespondence with the 
ariginal photographs on 
page 66 of the article, "À 
Computer-Controlled Light 
Dimmer” (January 1980 
BYTE). The picture labels 
should be matched as 
fallows: 


Pictures in 
BYTE Bugs 
(June) 


Original 
Article 
(January) 
00) 

40 
B0 
CO 
FF 


m crum 


Thank you again for your 
time and concern in 
publishing the corrections in 
BYTES Bugs. 


John H Gibson 

Department of Physics 
Ima College 

Alma MI 48801 


Incorrect STOIC Price 


` An incorrect price was 
reported in John James's ar- 
ticle “What is FORTH?” in 
the August 1980 BYTE. On 
page 134, middle column, 
Mr James reported that the 
language STOIC was 
available from the CP/M 
User's Group (1651 Third 
Ave, Mew York MY 10028) 
For $20. The membership fee 
of $4 has been replaced by a 
one-time catalog fee of $6, 
making the total $22, not 
$20 ($8 each for two floppy 
disks plus $6 for the 
catalog). Also, the above 
price is valid for the United 
States, Canada, and Mexico 
only. The price for all other 
countries is $12 per disk, 
making a total of $30 ($12 
each for two floppy disks 
plus 56 for the catalog). The 
Group is filling orders that 
were received with insuffi- 
cient funds, but they (and 
we at BYTE) request that 
the receivers of such orders 
pay the appropriate dif- 
ference in price, B 


Circa 238 on inquiry card. 


[-—— — — — = mee m > 
Osborne Dusiness 
Sofrwore 


Before you buy Ine programs Ihat your company 6 going Io 
depend on far ts accounting, ask the following questions: 


Do | get the source (Don't settle for less. 

code? You cannot make the 
smallest change without it.) 

Is it well dacumented? (The Osborne documen- 
tation Is the best.) 

Is it fully supported? (If not, why not? What are 
they атап ої?) 


The Osborne system і5 the industry standard accounting 
package. with literally thousands of users We offer an en- 
hanced version of that package that will run on most systems 
without recompiling. 

CRT INDEPENDENCE. The original programs were 
designed to run on а Hazeltine terminal. To use a different 
CRT, you had to modify and test two modules — and recam- 
pie every program! With the Vandaia package, you simply 
pick your CRT from а menu and run 

FILE/DRIVE MAP. The original package had all data files 
on the same drive as the programs Ours allows you to 
dynamically specily the drive assigned to each file. In fact, you 
can change ihe dive assignments whenever you wish, 10 ac- 
commodate expanded file sizes or new hardware — al 
wilhout recompiling! 

INTEGRATION. The original AR and АР systems had 10 
be changed and recompiled Io feed journal entries to GL. Our 
inslaltation program eliminates this hassle. It simply asks you i 
you мапі Ihe systems integrated, and what your special ac- 
count numbers аге. 

SPEED. The original programs used a binary search to ac- 
cess Ihe GL account Пе We use an enhanced Technique that 
greatly culs down on disk accesses, thus speeding up account 
lookups significantly in the GL, AR and AP systems. 

BUGS. We have corrected a number of bugs in the original 
programs. Il you find a bug in our programs, we'll fix it — and 
send you а $20 reward! Our users are sent bug fixes In source 
form. 

MORE! We have made many minor enhancements, and 
Ікей many minor problems, We are committed to the ongoing 
support of our package, Vandata has been an independent 
software supplier for over seven years, Quality and support are 
Our way of doing business. 


General Ledger with Casn Journal $95 
Accounts Hecevable 295 
Accounts Payable $95 
Payot with Cost Accounting 595 
+ AB Four Packages (GL, AR, АР, PR)... 2... $295 
Marc Wand (Super Word Processor!) 8345 
Pearl Level ll (best prag tool ачалар) £645 
CBASIC-2 $'10 


TASS МОППСРЛМ" 22 (Pickles A Trout) | $185 

HAS 89 LPR 2 2(Magnola ime Mow mad] 5295 
Formas Бі 8.5 молла DID. TAS-60 400 11 im НАЗ! 289 ага Inr 
GL AP;AP and PH are паї nele іп prte — add 520 pe manual desred 
АНГАР are m Gne mara) РА” and CBASIC-2 «equeed ш run accauntmg 

scare Users musi sgn bening ageeemen] Dear (manger nde 


To order call (206) 542-8370 
of wnte VANDATA 


17541 Stone Avenue North 
Seattle, WA 98133 


VIS AM Welter — CPT 18 а гадир) нанға Of Pana Repaarch 
THS B" i5 а regestered Trademark gi Radio Shack In 
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Circle 240 on inquiry card, 


6502 MICRO MICROCOMPUTER 


This JBE micro: microcompuler has (he following: 
a 1024 byles of RAM {lwo 21145) 
| s ЫВ bytes of EPROM (27165) 
= Uses one 6522 via (documentation incl} 
* 2 В.Б bidirectional WÛ ports 
" 2 15-hit programmable timer/counter 
т Serial dala рогі 
a Latchéd aurput and inpur with handshaking logic 
“ТТІ. and CMOS compatible 
The 6502 microprocessor із particulary Suited lar contral tunctions such 
as temperature control Gurglar alarm, elecirical wheel chair, lights, ete 
This micro-microinterlaces with ihe JBE Solid Stare Switch and A-D and 
С-А converter and uses JBE 5V power supply. 2715 EPROM is availabie 
separalely. А 50 pin connector is included 


50-153 ASSM. $110.95 Kil $89.85 BareBoard $24.95 
DIMMER CONTROL APPLEH DISPLAY BOARD || 


AH ШОП 


Е-е ЩН; 
| EXC... uM 


This handy litte 
board 19 ideal for 
leaching and trouble 
shooting, 1: паѕа гип- 
"ор single step 
switch which makes 
identification ol 
shorted lines between 
address or dala-bits 
JA casy & shows single 
П sliep Tor teaching 
` computer logic. The 
display board nas 16 
address LEDs, 8 daia | 
LEDs апат ADY LED. 
&lilines arg Bultér ed. 


The JBE Bimmer Control nas 4 
channels, 256 Dbrigniness levels 
on-board power supply and four 
B-bil parallel input ports (пої 
lalched), This Hoard inlerfaces 
with JBE Solid State Switch and 
Appie Il Parallel Interlace Card 
idacumentation included]. 


80-145 ASSM. $89.95 


80-144 ASSM $49.95 
KIT $42.95 


BARE женді Son UE BAREBOARD 525.95 
| a& JOHN BELL ENGINEERING Е 


ALLPRODUCTS ARE AVAILABLE FROM. ТОНН BELL ENGINEERING 
РО BOX33B « REDWOODCITY, СА 94064. • (415) 367-1137 
ADDE% SALES TAX IN CALIFORNIA, FOR ORDERS OUTSIDE THE USA., 
ADDS% FOR SHIPPING AND HANDLING. 

"Farcamplete product line, see John Bell Engineering full page ad in Канд 

"Write for our new catalog 


Kill Surges 
Like Lightning! 


surge Sentry 120 works in parallel with the power 
line to shunt destructive power surges in less than 
1 nanosecond! Triggers at 10% above the nominal 
peak voltage. Plugs into any standard 120-volt 
outlet for immediate protection. 

Ideal for small computers, communications, 
medical, and other sensitive electronic equipment. 
Suggested retail price $89.50. OEM model also 
available. Call or write: 


1% = R&K Enterprises 


643 South 6th Street, San Jose, CA 95112 
(408) 288-5565. 


Dealer inquiries invited. 
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Product Review 


The muSIMP/muMATH-79 
Symbolic Math System 


Computers are very literal minded: 
ask one to add 1/2 and 1/3 and it will 
probably give you 0.833333 or some 
close approximation. Ask for 401 (ie: 
40 factorial) and you will get an 
answer like 8.1592E47, if you receive 
a reply at all. But what if you wanted 
the answer 5/6 for the first problem 
and an exact answer to the second 
problem, all forty-eight digits of it? 
Computers express everything in 
numbers, not symbols: that's the 
problem. 

A software package called 
muMATH-79, created by the Soft 
Warehouse of Honolulu, Hawaii, 
does just what you want and more. 
The muMATH-79 package, billed as 
a symbolic math system, is to 
algebraic problem solving what the 
pocket calculator is to arithmetic 
problem solving. Like а pocket 
calculator, it cannot solve problems 
on its own, but muMATH-79 can be 
an invaluable tool in terms of increas- 
ing the accuracy and the complexity 
of the problems that can be solved hy 
a person. 

muMATH-79 is a modular system, 
[t can be used for any one or a com- 
bination of the following: 611-digit 
arithmetic; matrix manipulation; 
algebraic manipulation and equation 
solving; . logarithmic and 
trigonometric manipulation; integra- 
tion and differentiation. 


Arithmetic and Algebra 
muMATH-79 manipulates 
everything as a string of symbols, so 
i's no surprise that numbers are 
stored as strings of digits, with a 
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Editor 


given number being up to 611 digits 
long. Given this situation, 
muMATH-79 has defined addition, 
subtraction, multiplication, division, 
and integral exponentiation as opera- 
tions that work on two strings of 
numbers to give a third string as a 
result. 


Matrix operations in 
muMATH-79 are fast as 
well as exact. 


When muMATH-79 is running, the 
computer prompts user input with a 
question mark and a space. (In our 
examples, computer-generated out- 
put is underlined here to distinguish it 
from user input.) All commands must 
be ended in a semicolon, and 
muMATH-79 precedes its answer 
with an ampersand and a space. For 
example, if we type in: 


1 2150: 


muM.ATH-79 replies almost instantly 
with: 


@ 1125899906842624 


Similarly, a request for 40 factorial 
gets an immediate reply: 


1 40l; 
@ 81591528324789773434: 
561126959611589427200 

E 


We can assign strings (ie: numbers or 
symbolic expressions) to variable 
names using a colon: 


1 С1:2150; 

@ 1125899906842624 
T ССТТ; 

@ 1125899906842623 


Also, we can change the radix used 
to accept and display numbers. For 
example, to change to binary {also 
called radix 2 or base 2), we say: 


1 RADIX (2); 
@ 1010 


апа muMATH-79 replies that its base 
was base 10 (since it is now in base 2, 
it prints 10 in binary: binary 1010 — 
decimal 10). To check that we are in 
base 2: 


t CIL 

(2 10000000000000000000 
0000000000000000000000 
000000000 

1 CZ 

@ 11111111111111111111 
111111111111111111111 
111111111 | | 


Sure enough, СІ, being 2°", should be 
a 1 followed by fifty 05 in binary, and 
C2 should be fifty 1s, 

Also, muMATH-79 is fast. lt com- 
puted all the above answers in less 
than 1 second each (running on a 
Cromemco Z-2D at 4 MHz), and 
answered 250! (seven lines of 
numbers) in 31 seconds. (See listing 
1.) When a number being computed 


Cucle 242 on mquiry card. Circle 243 on inquiry сага. 


Theres never been a 


act | —1 better time to 
| For your APPLE/CORVUS Computer System: buy an Apple П. 


otore up to - 
30, 000 names | | | 48k APPLET 7 SS 
per mailing list! || || «oss | 


with an 


un Т im ited nu mber | Visit our newly expanded showroom and see 
" г С дч | one of the original AppleIs on display. 
of lists! 


Unlimited potential m avail. 
able now wilh this new mail: 
| ing lisi program designed 
lör commercial mailers, and 
Wrillen in Applesott, With 6 
lines per record, fully adapt- 
able to your format, up to 
30,000 names can be main- 
tained on each list with no 
limit on the number of lists. 
'Appie and Corvus аге regidered 


ademas ef Aga Compute Inc 
andCcorwus сұ ЕНТ. 


Features “= | 


This Revolutionary Program: 


apple computer 


' Authorized Dealer 


FARNSWORTH 
COMPUTER CENTER 
1891 N. FARNSWORTH AVE. 
{At the East-West Tollway) 
AURORA, IL. 60505 

(312) 851-3888 


Weekdays 10-8; Sat. 10-5 


EMAIL ORDER DISCOUNT SES 


* creates list * finds entry 

* selects list * browse thru entry аф срріс computer 
* displays list * change entry Sales and Service 

* reports list а add to entry 

е maintains list by zip % deletes entry | APPLE Il 48K 


code and alphabetical « search entries 


order » utility/code field | 5, 1.059 
PRODUCES 10Р, 2UP, 3UP, AUP CHESHIRE | | Û ° 7 
OR PRESSURE SENSITIVE LABELS 


Fully Prompting * Easy To Run | ACCESSORIES 
А А BiSa (ӘНІМЕН CONTROLLER 4M] — MICROSCFT 2 50 50F TCARD 5Ү5ТЕМ 11^ 
- DSK Ii DRIVE ONLY 20 МОЕ 40 COLUMN BOARD 
1 ІНТЕСЕН BASH FIRMWARE CARD aq GRAS MD SET CHI ЭЛ 
Requirements: | APPLESOFT 1 FIRMWARE CARD tg — DCHATESSICROMCODEM и xx 
Е | ! е E HAR SUA AMOR ЯҒ ACOLLA TOA rt Si ENT "PE PROPER WNT Сач Sg 
Requires ABK Apple Д0 or 132 column printer CENTHONCE PRINTER INTERFACE CABD 185 LANGUAGE SYSTEM Ye/PASCAL 420 
| E ‘4’ HIGH-SPEED SERIAL INTERFACE CARO а= — GRAPHMICSTABLET B50 
Corvus 11АР Hard Disk. Optional: Corvus Mir- ALE MUSIC EYNTHESIZEF 215 
i i ap SOFTWARE 
ror, Corvus Constellation. APPLE FORTRAN 65 PRE СЫТА. ЕЯ BUSINESS $1 STEM 44 
нн 0053: aE ASHER PET AIL MANAGEMENT "33 | 
: | 4 | APPLE DOS ТЇС. KIT &5 — VISICALC гй | 
Complete Software APPLEPLCOT GHAPH A PLOT SYSTEM Ho SPELEWRITERIES I {DITOR Ta 
program with detailed ғ WE WILL TRY TO BEAT ANY ADVERTISED PRICE 
! а WE PERFORM APPLE WARRANTY REPAIR 
user manual. Add $3. for 5250 at | 
i i 2 ABER 
shipping. | а Figase phone using VISA and 
| | | Master Card O: send Бет“ 
АП orders prepaid or G.O.D. N.J. hrmsadd 5e sales tax. computer age. Inc. Aet eed бие fe каты 
i Жалаа шн а Authorized Appia Dealer & Service Center hnc талау 15 busmasa Days 19 
| -— ABBB CONVOY ST. SUITE 105 clear) VISA and MC credit card 
| ' à | service add 2%. Shipping, ћап- 
SIONEHENGE COMPUTER CO. dinis Pat wees СЕ dling and insurance add 2% | 
. қ (714) 865-404 Calltornia residents add 6% | 
89 Summit Avenue Summit, N.J. 07901 sales tax 
ORDER HOURS 
Or call (201) 277-1020 for further information Monday Ihru Saturday 9-5 PST 


DEALER INQUIRIES INVITED 
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Listing 1: Extended-precision arithmetic in muMA TH-79, As shown in the first hyo examples, тиМ.АТН-79 does not convert frac- 
tions, but rather reduces them to their lowest terms. Ав you can see from the 493-digit answer to 250! (250 factorial), inu MATH-79 
does all its arithmetic exactly. In this and all other listings, underlining denotes computer output. 


2 4/20; 


а1/65 


? 352/283072); 


а 11 / 8846 


7 ET: 


a 3123285626090910773232081455202436847099248043717673780666747942427112823 
74755511120348881753153710281394509285073531834322267309317128083308227951 
0302730712819216765272401892647332180411862610068329253651336783390853563 
335713530175040513178760077247933065402339006164825552248819436572586057 
399222641254832982204849137721776650641276858807153128978777672951913990 
B44377478702589172373255150283241787320658188482062478582659808842882554B8 
docoo0000000000000000000000000000000000000000000000000000000000 - 


exceeds the capacity of the system, 
muM.ATH-79 replies with the word 
FALSE: 


7 3001; 
@ FALSE 


muMATH-79 also manipulates 
symbolic expressions (depending on 
the values of its control variables, 
described later), For example: 


1 5'X—3'YIz2T-8'X—4"YI2 
@ 13'X — TIA 


Equations in muMLATH-79 are often 
hard to read. It helps to write them 
out using pencil and paper: the above 
was 5X—23Y'4-8X—4Y'/, which 


simplified to 13X - 7Y^. Variables can 
be used in expressions, where they 
add their symbolic content to the 
expression being evaluated: 


im EXPR1:B +4: 

@4+868 

1 EXPR2:EXPR1+C +2°B; 
@4+3B+C 


A variable name is called bound it 
it has a value and unbound if it does 
not, For example, the variable 
EXPRI1, above, is bound because it 
has the value B+4. There are times, 
however, when we want a variable to 
simply be itself. We can change a 
variable from bound to unbound as 
follows (using the example of 
EXPR1): 


1 EXPR1; 

@ 4 + В (EXPRI is bound) 
t EXPR1:EXPR1 

@ EXPR1  (EXPRI is now 


unbound) 
Equation Solving 


Ín addition, some equations can be 
solved. For example, to solve 


X 4-2X'—63X-20: 


1 SOLVE(X134 2* XI 
2—63'X-2 =0,Х); 


(IX = 7, 
A= — 9, 
ХА = 0 


(muMATH-?9 uses the double equal 


UCSD Pascal* for the ІМТЕЗТЕС SUPERBRAI ТЕЙ 


Certified Бу Softech Microsystems 


Our package includes: 


* operating system 
* compiler 

* screen editor 

Е 

* 


filer 
library 


NOESIS IPT 


Z BÛ assembler 
user manual 

jensen & Wirth Pascal Reference Manual 
Bowles’ Beginners Guideto UCSD Pascal 


Тез CY у GANY 


615 Third Street, San Francisco, CA 94107 


Telephone: (415) 495-7440 
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$400 complete | 
| 


Master Charge "Accepted 


| 
"Trademark af the Regents ofthe University of California | 
Trademark of Intertec Data Systems 


| | 


Circle 245 пп inquiry card 


Diagnostics | 


for CP/M’ & TRSDOS' 


Someday your computer is going to break: even the most reliable 
computer systems "go down". Often, finding exactly what is- 
wrong can account for the most time consuming part of repairing 


the system, and the longer the system is down, the more 


money you lose. 


DIAGNOSTICS | is a complete program package designed to check 
every major area of your computer, detect errors, and find the 
Cause of mast common computer malfunctions, often before they 
become serious. For years, large installations have run daily 

or weekly diagnostic routines as a part of normal system 
maintenance and check-out procedures. 

DIAGNOSTICS | is designed to provide that kind of performance 
testing for 8080/7280 micro computers. 


DIAGNOSTICS | will really put your system through its paces. Each | 


test is exhaustive and thorough. The tests include: 

«Memory Test «CPU Test | 8080/8085/280) -Printer Test 
«Disk Test «CAT Test 

To our knowledge, this is the first CPU test available for 80B0/Z80 
CPU's. Many times transient problems, usually blamed on bad 
memory, are really CPU errors, 

A good set of diagnostics is an indispensable addition to your 
program library even if your system is working fine, Hours have been 
wasted trying to track down a "program bug" when actually 


hardware was to blame! 


DIAGNOSTICS | also allows you tà be confident of your system. 
This can be critical when file merges or sorts and backups 

are involved. You want to be as sure of your computer as possible 
during these critical times. Running DIAGNOSTICS I prior tû 
these and other important functions helps to insure that your 
system is operating at peak performance. 


DIAGNOSTICS | is supplied on discette with a complete users manual. | 


DIAGNOSTICS |: $60.00 Manual ашу; $15.00 
Requires: 24K CP/M; 16K disc for TRS-80 


formats: CP/M B" SOFT SECTORED, NORTHSTAR CP/M | 


AND TRS-80 DOS 


BE ы BELL IMa rH ыйл Ds —- HLI[H 
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All Orders and General Information: 
SUPERSOFT ASSOCIATES 
Р.0. BOX 1628 


CHAMPAIGN, IL 61820 
(217) 359- 2112 


Technical Hot Line: (217) 359-2691 | 
(answered only when technician is available) 


FULL-VIEW 80 | p EE DESIGNED 

by | — € FOR THE 
Bit3 COMPUTER ТЕЕ ar APPLE I" 
CORPORATION =" O-—— 


80 X 24 DISPLAY CARD 


Permits selection ol 80 column ar Apple 40 calumn/graphics pn a single 
Monitor via keyboard or program conmrol * Available character fonts include 
Pao. Sar, w EROM = 2R *irmwareancard- Lowest power requirementolany 
В0х24 card on Ihe markel = Userdelinable character sets with Ine optional 
EADM Adapter and а 2716 or 2732 (255 characters) EROM + 7 keyboard 
lunction keys with pressure sensitive adhesive label provides HOME, HOME 
& CLEAR, CLEAR TO END OF LINE CLEAR TO END OF SCREEN, CATALOG. 
LOAD and RUN - Works with Appie Il, Apple m Plus, Apple Pascal 7-40 
Solecard', and DUC. Hayes Micremodem TM a Compatible with all Apple Il 
peripheral cards * Fast scroll- both scroll up and scroll down • Full keyboard 
edving* 127 upper/lower case characters + individually selectable inverse 
ar normal characters + Real lime 1/60 second nonmaskable inlerrupt clock 
can be saltware enabled ro permit timing of programs in background mode = 
REAR screen capability * Light-pen connector and light pen firmware support 
+ AY cursor positioning vid GOTO x, Y command = Blank screen command be 
suppress video + Tab * 50/60 Hz, * BOxzZ4 display memory 15 contained on 
card * Keyboard Shilt-Lock identified by blinking cursor Uneshilted by mom 
blinking cursor 


Appie ll. 2-80 Soficard OC Hayes Micromodem 


registered Irademarks ої Apple Compuler, Inc, ' 
Microasol Consumer Proeucisand DC. HayesAssoce 
ates, Inc. reso 


List Prices: 5x7 or 7x8 $395.00 
Manual only $15.00 
See your Apple Dealer or contact 


|LACFR. Associates EXCLUSIVE! 
SURPLUS COMPUTER BAI BARGAINS 


| 8 INCH FLOPPY DRIVES 


sed, removed from systems, Mid. by MPI Division of 
Conira! Dala These are ire COC floppy!’ Includes 
achematica A WO data. Solid '"Az-Is' bul cûm fîlê aru 
еніне! аш BARGAIN, ййа ro intertacé with 
mos! commercial controllers Features “hard sectoring 


Special Price ТІТІТІ т %229,00., 
Buy 3 and SAVE BIGH.,.,.-....- . 3/8599. 00 


ET 


DAISY TERMINALS ЕШ the ШАНС 
HyType Daisy Printer, This exciting Terminal features: 
R52372C ASCII 110-1200 BAUD, КЕН operation plus Гап- 
igstic PLOTTER mode wilh Bi-directional hong, & wert 


| ' movement, WEH A VARY increments, 15" platen, 
© їчї BT 12 35 & ap Gos! не plastic раги nnd 
! паз many more excirimg тенше, (nclodeas operators 


manual А schemanes Шай & ralurtag 


VASE FELE Жк REL | 5149900 | 


iA Р ПЕРЕН Sod IO OV for Жтт ңү g tune Foy Am 


* SELECTRIC Typewriter Terminals | > 


USED, of-leaaise Fealures IBM Selectiric Printar НӘРІ? 


[| i/O. Takes BCD cade type elements Whoa and com- 4 
di: " Ha бен i үз а Е ü & ۳ 5 | ] " 
ОСТ, 1080 ADVEATISEMENT in (hi màgazma. 15^ LANES Lo 


ғ 


| ріне, AS-IS (тау need some adjustments) SEE OUR 


| сиггвбе, інге Hall includeg. 110 VAG includes Powe | = Айу." 
|| supply. VO and printer circuits and more | 


— 
DAP esa 5459.00 ~ Я 
Aged £8 D Ine En api Gras Pay bhipaim On Пе 
Миге га Meningie Avail ТТТ T9] 2/5750 


"HAE Erageimass 


GET YOUR COPY OF OUR LATEST FLYER! 
Сите the Bingo Card Number or Send a 1al Class Siamp lor a Free Copy 


T | 617-372-8536 
CFR ASSOCIATES, INC. Phone Order 
18 Granite Street ی ا ا ا‎ 
Haverhill, Mass. 07830 | 
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When You Have To 
Face А Deadline 


Dommunitatian Arts. Hunringinn Beach. ГА 


Arm Yourself With 
Pascal/MT+® 


From 


1562 Kings Cross Drive | 
Cardiff, California 92007 (714) 753-4856 


We ship on 8' single density and 5-1/4" North Star single density. 
Other formats available. Ask us. 
CPIM is л теді ете d trademar« ot Digital Research MP!M isa trademark of Digital Research Разса МТ 15 à legisieied trademark of MT Micro Systems 
Circle 248 on inquiry card. 


MT MicroSYSTEMS SOFTWARE ARSENAL: 


Screen 
Editor" 


* Contact us lor ihe exerting news about IFS leap forward mn state of іле art Technology 


Pascal/MT+® provides you with the power to meet your 
deadlines head-on! Compiling directly to native code without 
slowing dawn to generate P-code or assembly language, 
Pascal/MT** generates ROMable, optimized native code and 
gives you the flexibility of modular compilation; and it does 
50 at speeds up to 2000 lines per minute while the offers are, 
at best, one third as fast! Even when youre not facing а 
deadline, Pascal/MT+® never wastes your time! Nobody likes 
to wait for a computer. The Pascal/MT** won't keep you 
walting! Your software written in Pascal/MT** is totally 
portable to most 8 and 16 bit processors. The Pascal/MT* ® 
system provides you with a powerful debugging tool. With 
Pascal/MT** you do have an effective weapon against 
monstrous deadlines. 


Pascal is [he most popular programming language in use 
today, You can use Pascal/MT+® to replace assembly 
language in your ROM based applications, BASIC and COBOL 
in your business applications, FORTRAN in your scientific 
applications, ar interpreted Pascal in all af your applications. 
Because Pascal programs are easy to write, read, and 
maintain; and because the Pascal/MT** system contains all 
of the features you need for your applications, you can get 
your job done on fime! In fact, you may never need assembly 
language or any other high level language again. 
Pascal/MT+® has the speed, extensions, and portability to 
stock your software arsenal for years to соте!!! 


ISO STANOARD Pascal 

Pascal/M T+ supports the 150 Standard, We send the results 
of our compiler s performance on the Validation Suite. Also, 
for portability the МІ» compiler can warn you when you are 
using non-standard extensions. 


Modular Compilation 

Pascal/MT** generates the same industry standard retocat- 
able code used in FORTRAN and РІЛ, Both Pascal and 
assembly language modules may be separately compiled 
andthen combined to produce a final program. With modular 
Compiation available, the run time overhead is as small as 
256 bytes and is typically 1200 bytes. 


Native Gode Generation 


Pascal/MT« native code is faster than interpreted Pascal 
and other native code Pascals in benchmark test programs. 
Optimization steps taken during compilation perform such 
enhancements as removing redundant PUSH/POP sequences 
and using single increment and decrement instructions when 
adding or subtracting small literal numbers. In addition, our 
disassembler interleaves your Pascal source code and 
symbolic assembly code to help you write more efficient 
programs. 


Fxtras 


а Prigdeclared arrays INP and OUT direcily access 1/0 parts 
e INLINE instruction for inserting assembly language between ihe Pascal 
Slaiements А built-in mint assembler translales the instructions al 
compile time Constan tables may be generated using the inline lacility 
ABSOLUTE assembiy language procedure declarations lor using pre- 
assembled routines 

INTERRUPT procedures 

CHAINING far transfering control Iram one program Io another 

ELSE clause on Іле case statement, 

REDIRECTED 1/0 facilities allow user written characte. level 170 drivers lo 
be called via READ and WHITE statements 

HEX literal numbers are supported. 

Guill in procedures/functions: 

— 011 1gsl, clear. sel 

—hyle swap. 

=felurn hi or 10 byte 

—Shrilt lel! and right 

—Return the address of a dala item or routine 

--Нештп the size of a data пет 

—Enable. disable interrupts. 

— All standard file 170 plus random read and write to files 

ә Include files supported 

а Source code far run-time package included 

» Business (1B digil] arilnmetic 

+ scientific (6.5 digit) arithmetic 

+ AMD 9511 hardware support 

+ Transcendental functions 

* Ful! string capability (UCSD compatible), 


Symbolic Debugger 


Our symbolic debugger 15 optianally linked into the final program. ІІ youre 
шей of feeling like youre in ihe dark when using à higher level language, the 
Pascal/MT-* debugger lights up the darkness. The debugger Iraces опе ог 
more lines of Pascal code or executes Ihe program until a line number ог 
symbolic breakpoint is reached To follow program Ilow the name of each 
procedure and function entered is displayed by the debugger, The contents 01 
simple and complex variables may be displayed by name. The debugger may 
DE 17 in a ROM environment so thal program low and variable cantents are 
visible, 


Distrihution disk contains 
+ BCO compiler configured (ог your targe! macliine 
T Pc point compiler configured lor your targe! machine 
= Linker 
e Interaclive Symbolic Debugger 
» Bun time package in source and object Form 
* Pascal library and utility routines 
» Manual containing an Applications Guide and a Language Guide. 
* Sample programs 
* Librarian program to manage librares of modules. 


system Requirements 


* ram System CPM [ог equivalent such as COQS. iMDOS, etc.) 
МРІ/М" Intel 1515 11, Heat HOODS, and РОР- 11 systems to be available soon 

Memory requiremenis 48K minimum 

Host Machines: 8080 or 280 

Target Machines: 8080/280, 68000, 28000, В086/ 8088, 6803. 

Resident compilers for all processors will be forticoming as aperaling 

systems become available 


MT MicroSYSTEMS has a very reasonable, Чай Ей, one [кте royalty 
arrangement far (ree standing sollware generated by Pascal/MT*^ 


жая + 


Ordering 
B hit processor target machines: 

PAUSE, "ИЛЕ ат о Ку alere e Û o mm $250.00 each 
16 bit processor target machines: 

68000, 78000, 8086/8088 ........................ $500.00 each 


User's guide alone 
(refundable with syslem ригсһазар..2................. 530.00 
Contact us for information about our aulomalic update service 


Коке: Not all 16-011 GPU code generators areavarlablgal'his Ine, contact us or inlermanan 
before ordering 3 


ОЕМ and Dealer inquiries invited. Circle 248 on inquiry card. 
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WORD PROCESSOR 
ап 
REPORT WRITER 


(тыт ттт LTT 


The most impressive 
feature of muMATH -79 is 
its ability to do symbolic 
differentiation and 
integration. 


sign to distinguish it from the single 
equal sign, which is used as a Boolean 
equality cperator; the final X in the 
SOLVE command tells muMATH-79 
to solve for the variable X.) 

[t is also aware of imaginary and 
complex numbers and uses the 
variable #1 to represent the imaginary 
number i: 


Matrix Manipulations 

The math system can also 
manipulate matrices, Matrices can be 
multiplied (or divided) by a matrix or 
a scalar, transposed, inverted, and 
taken to an integer power. lf a matrix 
is nonsingular (ie: its inverse does not 
exist), muMATH-79 responds to an 
attempt to invert it with divide-by- 
zero error messages, If the matrix can 
be inverted, the coefficients of its 
inverse, if nonintegral, are expressed 
as fractions—that is, the inverse is 
algebraically exact. For an example of 
this, see listing 2. 

Matrix operations are fast as well 
as exact. The inversion of matrix H in 
listing 2 took 5 seconds, and the 
inversion of a 5-by-5 matrix took 48 


1 SOLVE(XI2 17 =0,Х); seconds, Since matrix entries are sym- 
E @ {X= -~L bolic, the entries can be scalars or 
when you buy this X = glj matrices. This allows the formation 
| cD of complex data structures that can be 
CADO COMPUTER! However, muMATH-79 is not intelli- manipulated by muMATH-79., 
gent; it cannot solve equations 
Now... awn a complete of order 3 or higher. (The example Differentiation and Integration 


CADO business computer 
and word processor for about 
the cost of IBM's computer- 
only 5120. It's the only low 
cost system that's multi- 
tasking: you can actually 
enter your payables or 
receivables at the same time 
you print perfect lettersor 
documents. 


CADO is the perfect way to 
keep track of things, too: 
personnel, sales, purchase 
orders . . everything. And 
only CADO has JUST ASK 
II—the simple, programmer- 
less English language 
inquir y system. It's free, too. 
JUST ASK II works with 
Word Processing to auto- 
matically insert names and 


factsin your standard letters. 


And CADO has an applica- 
Lion package just for you. 


Get all the facts on theonly 
computer with free word 
processor and report writer 

.. from the world's fastest 
growing computer company 
... sold and serviced in over 
150 CADO offices worldwide. 


Send in the coupon N OW! 


with the X^ polynomial is seen by 
muMATH-79 as being of order 2, 
with a zero factor added.) Factoring 
is hard even for people, but 
muMATH-79 can aid you in factor- 
ing a higher-order polynomial. 


Trigonometric and Logarithmic 
Manipulation 

With the addition of these packages 
to the muMATH-79 system, the user 
can manipulate logarithmic and 
trigonometric expressions. Manipula- 
tion of these expressions varies with 
the values of certain control 
variables. 

For example, if the trigonometric 
expansion variable TRGEXPD 15 0: 


1 SIN(S"Yy 
@ SINS*Y) 


But if TRGEXPD is —6 (denoting 


expansion of multiple-angle sine and 
cosine functions): 


1 SIN(S*Y): 


The most impressive feature of 
muMATH-79 is its ability to do sym- 
bolic differentiation and integration. 
For example, if we differentiate 1/ Ж 
with respect to X, we get —3X'. 
muMATH-79 accomplishes the task 
as follows: 


1 DIF(1/X13,X); 
@ —3 / Ald 


Listing 2: Matrix inversion and multi- 
plication іп muMATH-79. Listing 2a 
shows the creation of the 2 by 2 matrix H. 
Listing 2b shows the creation of the in- 
verse of H, HINV, Listing 2c shows the 
multiplication of two compatible matrices 
using a period (.) as the mu MATH-79 
matrix multiplication operator. 


(2а) 


? Н: (ГЗВО,-115/21,(17,10%)); 


@ 11380, -115/2], 
[17 


‚_109]) 
(2b) 


@ —12*COS(Y)2'SIN(Y) 
+ 16*COS(Y)14*SIN(Y) 
+ SIN(Y) 


| Бу SPA a 
CADOSYSTEMS 2 m:n; 
CADO Systems Corporation 
2771 Toledo Street + Torrance, CA 90503 
1213) 320-9660 B11 
Please rush me more information an 
the CA DO System 20/22. 


а {[218/84795, 
[-34/84795, 


23/16959], 
152/16959]) 


The functions available are LN 


E 


; ін (logarithm to the base e), LOG ^ HINV: 
TITLE (logarithms to other bases) SIN, -- | ! 
FUNPANY COS, TAN, COT, SEC, and CSC. 

ADDRESA And muMATH-79 uses the variable 8 111, 0], 
tm ТЕ — #E (for е) and #РІ (for т). (0, 1J} 


y ————— 
330 November 1980 © BYTE Publications Inc 
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DIGIAC 


imi 1000 


М — 


MP/M'S án igni 


HARDWARE 
= Lie 


PARTNER 

“Tha Diglac M APS-1000 MP/M" Unirartal Support Modula 

has bean designed to meet tha tota! demands required by 

Digital Researchs MP/M multi-user, multi-tasking 

operating system. АП input/output, Interrupt generation 

for fask switching, and disk bootstrapping are residant 

functions on tha MAPS-1000. 

"The MAPS-1000 has been designed with all the following 

powerful features: 

* Four (4) independent RS-232C Serial Communication 

Channels © Опей bil TTL parallel port * On-board 

phantom controlled disk boot prom/monitor * Power 

on jump capability * Crystal controlled MP/M interrupt 

generation Logic а On board extended memory bank 
| switching Logic 

* MAPS-1000 Ішу assembled and tested 
introductory price... .$375.00 


4 


DIGIAC CORPORATION 
175 Engineers Road 
Smithtown, New York 11787 
Phone (516) 273-8600 

MP/M is a trademark of the 
Digital Research Corporation 


CORPORATION 


The Ultimate Application Development System 

Dur Selectaor-IV" date base management system will bet your micro 
computer operate with Ehe flexlollitvy availeble Гыр to now) only on larger 
SSeS. You cam create, maintain and report. on files limited in size only by 
your ЗОРА compatitüe operating system or disk storage сарасиу. 

The basis of the power of Selocter-IV™ ia cur unique method of croes- 
indexing the information in your files, You сап Immediately recall records by 
rhe сатты of any piece гї infermation required = Tram абст! numbers bo 
ZIP codes to the date of your last nudi You can update records, individually or 
al] aL once. Fou can create new, uniquely, selected sub-files from existing ones 
fin the sume ог а diferent format), ang perform computations in lhe process 
You can define procedure ro generate computed invoices, personaliasd letters, 
or pummel ік еіз with the Information coming fram several files ab once, 
ang invoke thin whenever npede] “Yiu сап Add new tems toa гога definition 
and спати or delete them ot wil 

Te ve come along way since we released the first information managgmezt 
узшп in Microcomputers. We've builh screen editing funetions inte the 
System which make operating the system ав convenient as posable, We've nad 
Selectar-IV5'"* documentation produced by our experts emphastzing its use 
fof E movies, tha applications developer, as well As, the rataler. Our арр 
rations specialists сап provide you with à "turnkey" Selector-IV'* system 
custoried for virtually any requirerert, 

With Solecter-IV™ and 5 good] word processor program, changes are you 
wont pred iny ober software Look for Selecter-TV^" at z 
your local computer retailer, or enu 


MICHRO*AP, INC. 
9807 Davona Dr. бап Ramon, CA 94587 
(415) 628-6897 MICRO*SAP 


"GEM 138 redistered tewdemari of Digital Research 
Circle 252 on inquiry card. 
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HEATH E = OWNERS 


UPGRADE your H9 for a fraction of the 


cost of о new lerminal with these features. 


FLICKER FREE КЕПП RIT 7034 ASSEMBLED 


H Solumbue epid howe bed do wall for ha HS operating mt АРЫ baud, he mighi гә! hase 
Шізейшешійшгі Arm hilh Al leh! fos! отаг пай ®Ёїзкпїпип|Ё ЁЁ wiih puur WE аір! Hir й 
[atit AERO baud! wllPoul інші дори Tulit іліншігирі інші CALLES IR Яп la Flesh 
Bd ralux raati iran AOD шиш Fetter Сая Fabter ало йеп Feeeudiiagna Еішті rima 
Fauler 


CURSOR CONTROL SIN B5 KIT 53455 ASSEMS LED 


Whe Jimil раці &ur&ul іс e&Brhméutisg finde Бі ифшг larma? CURSOR CZCONTEOL al 
Ше [Гый COinpuler Lo mue ІНЕ Curso! Gage eer Gn dhk ЯГЫ Burn immt nrof&sas4ar Al 
ЕІНШшЕНВ іт "bus Шіррінұр Бу wiping meghing [yf GNU E Каргып ілгітіяй птш. їшї 
righi, up, deen, lait eed eight 20 риси. home and trata рати 


(3 RA F ІХ E5005 ХІТ EEN B5 ASEEMBLED 


пип gs whole nee world to pomi nalpul The graphical displey capabielium of NATI 
Шіңы peu [5 ciaddi Шісізүі мй? bulk Ré Бірің л dh НЫ, 


LOWER CASE ENTRY Sibi ASSEMBLEG 


Mew peo gen nly: lüugr кйш chee ler. foo fhe тур фра А8 Жыз] Logh bey ДЕРІ 
The ану йг їп рига ні Ihe {Гшпгпщгї HAY xayhnagsg n) |n pantig poe алі ldipager 
ERLE depending орол Fa 91ГЕ Key БА prr a POPPE Ёү рй! 


LOWER CASE DISPLAY 2j4 ТІ ASSEMBLES 


Lamer Care ср ТЕЕ greafis imorove readatelsiy nn terminar masking ior JA "inus 


KEY САР» жігі SET 4 AkKmOwR* 21 00 


Three 4dusliiy етпіниг ішу Gage hára тта сј Ша фірміптттітісі Ғы [y Bréieb&lona! ipe}, 


Full Six Month Warranty —24 Line Compatible 


NORTHWEST COMPUTER SERVICES, INC. 
8503 N.E. 30th Ave. 
Vancouver, WA 98665 
(206) 573-8381 


"Hg іс ш КЕШЕП adë mpi of Heath Са MASTEN CARR йін WIG welcome 


"T MON T RNOW! 


OAE'S new PP-2708/16 

PROM Programmer is the 

only programmer with all 

nese AU EOM 

e Converts a memory = - | 
socket ta ы table рор; НЕН > A BETA! a handsome 

rammar: No complex intar- ; 
ЕП to уга Тиз! plug it РР-2708/16...А & T $349.95 
inta a 2708 memory socket" 

e A short subroutine sends PP-2716 (Programs Intel's 
data over the address lines | A & T $324.95 
to program the PROM Kv 

e Programs 2 PROMS for less 
than the cost of a personal- 
ity module. (2708s and TMS 
271684) 

e Connect 2 or тога іп paral- 
lal — super for production 
programming 

e Complete with DC to DC 
switching invertor and 10 


ІШТІ cermet trimmers (for 
precision pulse width and 
amplitude alignment) 


Oliver Advanced Engineering, Inc. 
576 West Wilson Avenue 
Glendale, Calif. 91203 
(213) 240-0080 
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CROSS-ASSEMBLERS 
WRITTEN IN ANSI FORTRAN IV 


MACHINES) 
PTTTETET 
мс! 


PACKAGE WO. 
XASMBEOO 


ХАЗМ4502 4500 FAMILY 


Fal mutruction aat, ak addressing modas, Fras-Torma әрі, 
telocateb@ lining and cbmc! module, төлү via delectabile 
axiembhy options. B-charsctar labels, вг ирга? in 


жй, lang mor merpat, bagh execution apad. 


y xtrambiars гїї on alia] алу зүн зорро: 
ung A | standard FORTRAN IV, 1886 ar lige, at а fraction of 


the coat of m raparata development rystem. 


FORTRAN SOURCE o! PRICE 
MAGHETIC TAPE PACKAGE , 
PUNCHED CARD PACKAGE 
MANUALIEISTING ALONE .... ` 420. 00 


Packages inchada manusiliatiag, phippiag in U.S.A, Fre edi. 
цисіу punch code. Fer tapa, specily coda, ВРІ bleck ші. 


РЇ. Box 14538 
Малчо, MN 55414 
{12717-11012 
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for usin 
omputer = 


RUSH COUPON FOR “2 


" FREE FACTS 
p SPARE TIME Peta of 


Sand today to — D 


AR-B11 
209-5 Kanroy, Roseville, CA 95578 


Vs Wr аак Grim 


"M STREET 
ps CITY 


Installation 


(616) 698-8700 


incorporated 
EY 
CALL IHG 


МІМІМІ?Е ВОЫН ТІНЕ 


| JEPSAN, Group К Sales 


41BD 44th Street S E. 


Girele 258 on inquiry card. 


БЕ Т Paid 
your 


FUN: Easy age 


CROMEMCO Dealer 


Grand Rapids, MI 49508 


| Listing 3: Algebraic intergration ін muMATH-79. Listing За shows the creation of the 


function ЕСІ, which equals X --in(X). Listing ЗЬ shows the calculation of the indefinite 
integral of FC1, while listing 3c shows the calculation of its definite integral from e to 2e. 
(See the text for these two equations written in conventional form.) 


(ба) _? FCl:X^2*LN(X); 


а X^2 + LN(X) 


Gb 7 INT(FC1,X); 


а -X + X*LN(X) t X^3/3 


(x) ? DEFINT(FCI,X,8E,2*RE); 


a -2*WE + 2*#E*LN( 2*#Е) 


It works with the resources of 
whatever packages are loaded into it 
at the time. For example, if the trigo- 
nometric package is loaded, 
muMATH-79 can do the following: 


.3 DIF(COT(2* X), X); 
@ —2" CSCQO" X)IZ 


which translates as: 


E cot 2X — 


—2 csc?{2X} 
Indetinite and definite integrals are 

also within muMATH*'s capabilities. 

The definite integral is calculated by 


| simple substitution of the integral 


limits into the result of the indefinite 
integration, in much the same process 
a person performs. If muMATH-79 
cannot do this, it simply returns the 
indefinite integral Listing 3 shows 
its calculation of the following two 
integrals: 


| X же dX — 
Хх In(X) —X -C 


and 


г X+In(%)aX = 


- 4-Sa Inte) де 


muMATH-79 Control Variables 
The package does not exhibit 
artificial intelligence. (Although with 
some of its accomplishments, it seems 
to exhibit it.) Rather, it is a very 
sophisticated symbol manipulator 


+ 7*"E^3/3 


that rigorously applies a given set of 
rules to arrive at a transformed result. 
But achieving a desired algebraic 
manipulation is not always an exact 
process, 

For example, consider the trivial 
example given in figure la. If the 
denominator is distributed over the 
numerator, the result is the expres- 
sion in figure 1b. But if we Factor the 
numerator first, the discovered factor 
of (X+ 1) in the numerator cancels the 
(X+1) in the denominator, leaving 
the simplified answer in figure 1с. 

muMATH-79 cannot make these 
decisions; it is a tool, not a problem 
solver. So certain variables called 
control variables are introduced into 
its environment. Under human con- 
trol, these variables are used to tell 
muMATH-79 what manipulations to 
make. 


(а) ن‎ + 
{х +1) 


Ре ар” 
iL XA (X1) 
to) Хв! _ X'(X 01) е 
{(Хх+1) T (X + 1) 


Figure 1: Options in the transformation 
of an algebraic expression. The simple 
expression in figure 1a can be transformed 
to that of figure 1b by distributing the 
denominator over the terms of the 
numerator, А more useful transforma- 
tion, however, is shown in figure Ic. By 
factoring out a term of X^ and cancelling 
out the (X-- 1) factor in both numerator 
and denominator, the expression can be 
considerably simplified. 
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Pavroll NOBODY DOES IT LIKE 
General Ledger SYNCHRO-SOUND: 


Accounts Payable — 
Accounts Receivable | | . HAZELTINE | 


Flexible ond sophisticated Business software thet is of 1420 
t^e мапе quality, Originally developed Sy Osbamne | 


КОА, VIDEO TERMINAL 


& Associates and rapidly becoming a slandard. Ас: 
counlants are pleged wilh aur palange sheals and 
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some day ol delivery no! saisie 
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а Unimiled Irae agreement — use os 
lelepnone assistance you wont 
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Generalledger |... $145.00 
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DD, Yect Graphics, Super Brem, many others. 
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БАТЫ ACT Vy enter. Alias, ADM meon r i | m 
lore Al rag CBANC under CP/N [nude toon AW WA SYNCHRO-SOUND ENTERPRISES, INC. 
synergetic Compuler Products | The Computer People: PHONE ORDERS. CALL: 


= \/ 193-25 Jamaica Avenue [| New York—212/ 468-7067 


e ш Ж Жыл 72 Jamaica, М.У. 11423 Los Angeles-213/628-1808 


ПАП аз a ТИКтин of Made Shot Inc CPIM I3 Irae or Dhal feoch Chicago-312/541-3010 
9p Dallas-214/742-5090 


/ Multi-User Capabilities N | Ж - | - 1 | Desoldering 
fs +. for MicroNOVA™ — | | ' ұстасы р д. | 
Wild Hare Puts Muscle Info Your , „ “узе systems 
MicroNOVA™ | | oes | 
‹ МИШ -User Capabilities | MODEL PC-10: Finger Controlled REMOVE ANY COMPONENT 


FROM ANY PCB | 


То DG's DOS! ... QUICKLY AND SAFELY 


e Supports up to five users simultoneously 
executing jobs 
а AJ Date General languages for 
МІСТОМОМА" ore supported 
а User shared code support 
Independent user directories | Er ЖҚ 
Record lockout facility MODEL PC-20: * 
Printer spooling packoge Footpedal Controlled 
Now Data General Users ! Г = 
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B Lightweight and Portable 


Ш internal Vacuum Pump 
P.O. Box 3581, H Colorado 80307 INCORPORATED 
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@ Variable Temperature Control 
130574221185 9893 Brewers Court ш Laurel, Md. 20810 ш phone (301) 490-9860 


ONI 50431545 
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Although an explanation of the 
intricacies of control variables is 
beyond the scope of this review, the 
topic does deserve some explanation. 
Table 1 is a list of the control 
variables and their effects on 
algebraic expressions. Table 2 shows 
the effect of one control variable, 
NUMNUM, on expressions. (Most 


control variables behave similarly, 


Result with 
Variable Positive Value 


NUMNUM A(B + C)-C AB + AC 
DENDEN = 1 


Control 


AB HAC 


DENNUM 


NUMOEN 


BASEXP 
EXPBAS 

PWREXPD {А + B) —- A + 288 +B 
{A+ ВР A? + 3A'B + В? 


{etc} 


with positive values causing an 
expansion of terms to take place and 
negative values causing a combina- 
tion of terms to take place.) 


Generating a muMATH-79 
System 

Because muMATH-?79 can poten- 
tially use more than 64 Қ bytes of 
memory, the system is supplied as a 


Result with 
Negative Value 


AB + AC—AIB+C) 


кес тену” 
AB 4 AC Fi 


| 
(А+ ZAB + В“) 

(A+B) — اپ‎ 
А+ ЗАВ + ЗАВ? +В 


lete) 


Table 1: The effect of control variables on symbolic manipulation within | 


muMATH-79. The values given to these control variables determine 


how | 


muMATH-79 manipulates algebraic expressions. Other control variables not listed | 
| in this table are TRGSQ, TRGEXPD, LOGBAS, PBRCH, and LOGEXPD, which 
control trigonometric and logarithmic expressions, | 


Value of 


MUMNUM Transformation 
0 do nothing 
z and its distribute constants 
multiples over sums 
3 and its dislributa monomials 
multipies over Sums 
5 and its distribute sums 
multiples Over sums 
6і-2%3) distribute constants 
and monomials 
over Sums 
| 10¢= 2+5) distribute constants 
and sums over sums 
16 (= 355) distribute monomials 
and sums Over sums 
40 {= 20305) distribute constants, 
monomials, and 
sums over sums 
—2,—3,—6 same as 2, 3, 6, 


only factor out instead 


of distribute 


Example 


ЗАВ + OD + E)- ЗАВ + CWD + E) 
= AGB + SOND + E) 


—3(AB + ACKD + E) 
—ЗА{О{В + C) + E(B + C)) 


—(3AB + 3ACYXD + E) 


— A(D(GB + 3С)-- Е(3В + 3C) 
~ ЗАВО + ABE + ACD + ACE) 


—S3ABD + 3ABE + 3ACD + JACE 


NUMNLIM = — 3 causes 
ЗАВ + 3AC —A(3B + 3C) 


Table 2: А detailed example of the effect of the control variable NUMNUM on 
algebraic expressions. NUMNUM is so named because it controls the distribution or 
factoring of a numerator expression with the numerator expression containing it. 
Positive values cause a factor to be distributed across a sum, while negative values 
cause factoring a common value from a sum. 
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series of packages that can be com- 
bined to create an optimal environ- 
ment for a given purpose. Figure 2 
shows a dependency diagram from 
the muMATH-79 packages as they 
are supplied. To run a given package, 
you must load that package and all 
the packages above it. For example, 
to manipulate algebraic and 
logarithmic expressions, you must 
load the file named MUSIMP?79 
(which loads MUSMORE automati- 
cally), ARITH, ALGEBRA, and 
LOG, in that order. To solve equa- 
tions that use logarithmic expres- 
sions, you would add to the above 
the Files EQN and SOLVE. 

Of course you would like to have 
al the packages available at once. 
Unfortunately, due to the large size of 
the packages, this cannot be done. А 
32 K-byte system is necessary to run 
anything in muMATH-79, but more 
memory is recommended, ]t takes 
40 K bytes, for example, to run 
algebra and 48 K bytes to run either 
calculus or matrix algebra. 

А muMATH-79 system is first 
generated and then saved for future 
loading into the same system. Each 
package takes 1 to 5 minutes to load, 
given a 780 system running at 
4 MHz; loading time will be propor- 
tional to the speed of the processor 
being used. 

Another method of loading, called 
condensation, takes from 10 minutes 
to 1 hour per module to load, but it 
has the advantage of loading the same 
module in just over half as much 
memory. At BYTE Publications Inc, 
we are running a condensed system in 
S6K bytes that includes all the 
muMATH-79 packages except 
TRACE, ARRAY, and MATRIX. It 
took an afternoon ta set up the 
system, but the time was well spent, 
because all the packages interact with 
each other. However, problem solu- 
tion time decreases with increased 
unused memory. Decreasing the 
number of packages used would 
probably cut the solution times of 
problems, but so far the delays 
encountered have been hardly objec- 
tionable. 


The muSIMP-79 Language 

An unexpected benefit of the 
muMATH-79 package is the inclusion 
of the muSIMP-79 language. 
muMATH-79 as supplied is actually a 
series of source files written in 
musSIMP-79. Inclusion of the source 
files allows you the very important 
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ES TNW | THW Corporation 


2-90 CORPORA THIN 1351 Hencock &ireet 
San Diego СА 92110 


(714) 225-1040 


SPECTACULAR 
Offers 
BASE"FLEXVOSK” Diskette»... 10/ $24\\ 


Superior quality TA. 
daa storage madum, seda Pol ман 1/55 


Write for quantity discounts 
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iri а professional 
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LIBRARY CASE Р | 
3.rinig binder album Library -ning binder 56.50 
Proeéis your valuable 
programaondsksor ë gimni Kassette 10/5249 


cassettes. Fully "o am ГА 
апл and B" Kassette 10/$2.99 


protected on all sides 
similar 10 Kas-serte 
Borage box, Write for quantity discounts 


DISKETTE DRIVE 5%" ar 8" KIT 
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crashes and insure PRIC E 
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[reg operation $19.50 
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TAL ЕРИ ORDER 510 © SATISFACTION GUARANTEED | 
ОВ FULL REFUND. 


Circle 262 on inquiry card. 


T 


Circle 261 on inquiry card, 


DEC 151-11 
Components | 
Dependable service | 


at discount prices 


Domestic 
and Export 


Mini 


Computer Suppliers. iri. 


25 Chatham Rd., Summit, N.J. 07901 
Since 1973 


(201) 277-6150 Telex 13-6476 


(с) үт Compiler Suppliers. Ine. 


The WORKSHEET Problem-Solving Language 
Want to play “What-if’? Wanttodo Real Estate Analysis, 
Family Budgeting, Taxes, Company Cash Flow: want to 
evaluate the effect of changing assumptions on complex 
and interrelated processes? WORKSHEET isa powerful 
language designed for the purpose of writing programsto 
solve these and all other programs that involve a row- 
column "spreadsheet". Even non-programmers are solving 
complicated problems (е. g. the loads опа bridge asa train 

rogresses across it) within the first day! For use with 
ieroSoft Basic or with North Star Basic under CP/M 
per specify). 
'ORKSHEET Language disk (5° or 8" CP/M) $99.95 
Manual only 19.95 


NORTH STAR BASIC—CP/M 


Fabulous Morth star Basic Meets 
The Industry Standard CP/M Operating System 


North Star Basic users are switching to CP/M—all over 
the world—and we made it possible! The software pro- 
l'essionalsat the SoHo group present The M ATCHM A KER, 
an easy-to-use conversion which enables North Starow ners 
who also own the CP/M operating system to gain the full 
power of their North Star Basic, running under 

You'll havedynamic file allocation, automatic file creation 
and extension, and automatic reuse of deleted files, all 
under the control of the powerful instruction set of the 
outstanding North Star Basic interpreter.. 

Installation takes about 30 minutes and involves no dis- 
assembly or machine coding. Every powerful feature of 
both systems 1$ maintained with this AME piece of 


QU mm And the instructions are COMPLETE and easy 
to follow 

The MATCHMAKER $89.95 ppd. 
Manual only 9,95 ppd. 


The SoHo Group 
140 Thompson St., Suite 4-H 
New York, МҮ 10012 


Note: CP/M, Microsoft, and Маган Star areregistered trademarks of Dhgital 
Hesearen, Microsoft. and North Star Coniputers. respectively. 
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MUSIMP TS 


(+ MUSMORE 1 


TRACE 


FOR DEBUGGING 
MU-SIMP PROGRAMS 


ARRAY 


USED TO BulLuü 
MATRICES 


MATRIX 


DPERATIONS — 
MULTIPLICATION, 
INVERSION, ETC 


SOLUTION 
OF EQUATIONS 


option of changing or adding to 
muMATH-79 by changing existing 
muSIMP-79 programs (ie: packages) 
or adding your own. 

muSIMP-79 is a variation of the 
well-known list-processing language 
LISP; it has been adapted for read- 
ability and optimized for the 
manipulation of symbolic expres- 
sions, (Considering that the entire 
capabilities of muMATH-79 аге 
based on the use of the muSIMP-79 


336 November 1250 © BYTE Publications ine 


| MANIPULATION 
ОЕ EQUATIONS 


ARITHMETIC 


ALGEBRA 
HANIPULSTION 


OF EXPRESSIONS 
USING VAHIABLES 


TROPOS 


POSITIVE NEGATIVE 

TRIGONOME TRIC TRIGONOMETRIC 

FUNCTIONS FUNCTIONS 
language, the availability of 


muSIMP-79 is a detinite advantage. 


Documentation 

Ihe muSIMP/muMATH-79 Sym- 
bolic Math System comes with all its 
associated files on floppy disk and its 
printed documentation in a three-ring 
binder. There are about 175 pages of 
printed documentation in the 
reference manual, with tabbed sec- 
tions marked General Information, 


LOGARITHMIC 
FUNCTIONS 


TRGNEG 


Figure 2: Functional dependency chart for 
the packages In muMATH-79. To run any 
package shown here, mu SI MP-79 and all 
the packages connecting it to that desired 
package must be compiled to make a 
custom muMJATH-79 system. 


DIFFERENTIATION 


SOLUTION ОҒ 
INDEFINITE | 
INTEGRALS 


МОНЕ COMPLEX 
INTEGRATION, 
PLUS DEFINITE 
INTEGRALS 


Calculator-Mode Lessons, Program- 
ming-Mode Lessons, muSIMP-79, 
Arithmetic, Algebra, Equation, 
Matrix, Log and Trig, and Calculus. 

All of the sections consist of either 
documentation or source code for a 
particular package, both of which are 
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116 pages of documentation included 
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1878: February thru October, December 
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Cover price for each issue through August 1977 Is $1.75 
Domestlc; $2.75 Canada and Mexico; $3.75 Forelgn 
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available on the disk in machine- 
readable form. Included are sections 
on building, saving, and using a 
muMATH-79 environment (which is 
the muMATH-79 packages compiled 
plus all the variable and status 
assignments completed to date) In 
addition, ten files (five for each sub- 
ject) that execute interactively on the 
host computer cover the topics of 
using muMATH-79 in what is called 
calculator mode and of programming 
in muSIMP-79, 

The Soft Warehouse prints an 
occasional newsletter that contains 
updates, additions, and (very occa- 
sionally) corrections to its muSIMP/ 
muMATH-79 and muLISP (another 
of its products) systems. The people 
at the Soft Warehouse have been 
friendly and informative every time 
[ve called them. 


muMATH-79 for the TRS-80 

Microsoft Consumer Products of 
Bellevue, Washington (a sibling com- 
pany to the Microsoft of Microsoft 
BASIC fame) is marketing two ver- 
sions of muSIMP/muMATH-79 for 
the TRS-80, The first version, 
equivalent to the one described in this 
review, will sell for $250. 

A slightly diminished version of the 
system will be available for $75—a 
very reasonable price. Although | 
have not seen it, the manufacturer 
informs us that the system will come 
with two floppy disks (one for 
32 K-byte systems, one for 48 K-byte 
systems) and an abbreviated manual. 
The floppy disk for the 32 K-byte 
system will include muSIMP-79, a 
precompiled module including the 
arithmetic, algebra, and equation- 
solution packages, and uncompiled 
logarithmic and positive and negative 
trigonometric packages. 

The floppy disk for the 48 K-byte 


At a Glance: 


Мате of program 


Type of program 


Manufacturer 


Price 
Format 
Language used 


Computer needed 


Documentation 


Audience 


muSIMP/muMATH-78 
languageé/utility 

The Soft Warehouse 
POB 11174 
Honolulu Н! 96828 

(808) 734-5801 

5290 

5-inch or 8-inch disk 

A080 machine language 

an 8080, 8085, or ZB0-based computer 
running СРАМ, CDOS, IMDOS, or TRSDOS 
operating systems 


175 pagas, Ву: by 11 inches, in three- 
ring binder 


high-school and college students, educators, 
programming language enthusiasts 


TRS-80 system will be the same but 
will add the differentiation package 
and most of the integration packages 
in the compiled module. Both ver- 


sions have extensions that allow 
muSIMP to access the TR5-80 
graphics. 

Conclusions 


e The muSIMP/muMATH-79 
Symbolic Math System is a very 
impressive tool, It fills а gap in the 
spectrum of problems solvable bv a 
computer. 

Ф Although it cannot work 
wonders, muSIMP/muMATH-79 can 
solve many of the problems encoun- 
tered in algebra, trigonometry, and 
even calculus classes. (Educators need 
not fear: muMATH-79 does not pro- 
vide a solution's derivation, only the 
final answer.) 

Ө Educators from the high-school 
level up have used the package as an 
aid to teaching mathematics. And 
researchers have used it to keep track 


of equations during complex mani- 
pulations. Other potential users in- 
clude: engineers demanding exact 
numeric solutions of problems and 
matrices (the fractional answers can 
be divided out conventionally to give 
decimal answers of any accuracy); re- 
searchers interested in artificial in- 
telligence; college professors studying 
programming languages, and all 
those in need of a calculator. 

e Although this is no fault of the 
package, muMATH-79 occasionally 
behaves in a way that, although cor- 
rect, leads to unexpected and seem- 
ingly mysterious results. (1, for exam- 
ple, was unable to save a compiled 
package to disk drive B because I had 
assigned an algebraic value to the 
variable B.) Some sophistication on 
the part of the user is necessary in 
such cases. 

€ The documentation is good, but 
a thorough knowledge of the system 
is gained only by lots of practical 
experience. Ш 
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MICROSTAT 
NOW AVAILABLE FOR CP/M* 


MICROSTAT, the most powerful statistics package available 
for microcomputers, is completely file-oriented with a power- 
ful Data Management Subsystem (DMS) that allows you ta 
edit, delete, augment, sort, rank-order, lag and transform (11 
transformations, including linear, exponential and log) existing 
data into new data. After a file is created with DMS, Microstat 
provides statistical analysis in the following general areas: 
Descriptive Statistics (mean, sample, and population S.D., 
variance, etc.), Frequency Distributions (grouped or individ- 
ual), Hypothesis Testing (mean or proportion), Correlation and 
Regression Analysis (with support statistics), Non-parametric 
Tests (Kolmogorov-Smirnov, Wilcoxon, etc.), Probability Dis- 
tributions (8 of them), Crosstabs and Chi-square, ANOVA (one 
and two way), Factorials, Combinations and Permutations, plus 
other unique and useful features. 


MICROSTAT requires 48K, Microsoft MBasic with CP/M and 
is sent on a single-density 8" Disk. It is also available on 5” 

_ diskettes for North Star DOS and Basic (32K and two drives 
recommended), specify which when ordering. The price for 
Microstat is $250.00. The users manual is $15.00 and 
includes sample data and printouts. We have other business 
and educational software, call or write: 


ECOSOFT 
Р.О. Box 68602 
Indianapolis, IN 46268 
(317) 283-8883 


* CP/M is a registered trade mark of Digital Research. 
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ZENITH DATA SYSTEMS LIST OUR PRICE‏ 
MICROCOMPUTER SYSTEM ....... 32.895 $2,495‏ 289 
48KB Memory‏ 


19 Video Terminal (24 х 80) 
2 Serial А poris 
Single &' Diskette Drive 


219 Smart Video Terminal |... SPECIAL .. 5 70 5 295 
24 hnes x 80 со! 
Reverse Video 
Numeric keypad 


HDOS Operating System (with BASIC).... % 150 % 145 
Pidesi Basit -...,.,.,.,.----.--..--%- $ 150 % |45 
Word Processing for 289 System... i... $ 395 à 35 
Dual 5" Caskette Chive for 789 System... 31,195 5 1.095 


To Order Send Check ог Money Order to РК Systems, Inc, 113 North 
Center, Bloomington, IL 61701. Allow Iwo weeks for personal chechs to 
clear For COD Orders, add 5% for handling and serce charge Rush 
orders, add $50.00 


Shipping: Freight callect, FOB Bloomington We ship UPS, air freight, ar 
molar Freight 


PH Systems 15 әп Authanzed. Zenith Data Systems Dealer and Zenith 
Service Center 


CATCH THE S-100 INC. BUS! 


DUR 
LIST SPECIAL 
FRICE CASH 

PRICE 


Fram time to time we make 
the BYTE subscriber list 
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An 8088 Processor 


for the S-100 Bus 


Part 3 


Thomas Woodward Cantrell 
2475 Borax Dr 
Santa Clara CA 95051 


МОМВВ is a small system monitor for the single-board 
8088-based processor described in parts 1 and 2 of this ar- 
ticle (September and October 1980 BYTE, pages 43 and 
62 respectively]. 

The current configuration of МОМВВ implements six- 
teen commands (expandable to twenty-six) and uses less 
than 1.5 K bytes of memory. This includes a "large" (ap- 
proximately 256-byte) video driver required for my hard- 
ware environment and lengthy messages (about 128 
bytes’ worth) that make MONES easy to use, No attempt 
was made to optimize the amount of memory used. 

Stripping out the video-driver routine (that is, using a 
hardware terminal, rather than software, to create the 
same effect) and the messages, along with some optimiza- 
tion, can probably reduce code size to 1 K bytes. My 
plan is to expand the monitor until it fills the 2 K bytes of 
EPROM (erasable programmable read-only memory) in 
the 8755A-2 integrated circuit on the processor board. 
(See table 1 for a quick-reference guide to the MONB8 in- 
struction set.) 


МОМ88 Philosophy 

lhe 8088 incorporates very powerful, maintrame-like 
architectural features such as segmented memory, 
pipelining, multi- and co-processing "hooks," etc. One 
key objective of the 8088 project has been to implement 
the hardware and software in as simple a fashion as possi- 
ble, This will allow users familiar with traditional 8-bit 
processors to ease into an understanding of this powerful 
new machine. 

Following the philosophy of simplicity, my 8088 design 
embodies what is known as the “small model of computa- 
tion," This model assumes that a given task can be im- 
plemented using one set of segmentation register values: 


Ф one 64 К code segment 
Өспе 64 Қ data segment 
® one 64 K stack segment 
Өспе 64 К extra segment 


А key feature of the 8088 is that, for many instruc- 
tions, certain memory segments are used to determine an 
absolute memory address. This allows instructions to be 
implemented in fewer bits, contributing to the extremely 
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efficient use of memory in the 8088, This is not a restric- 
tion because the default segment can be overridden by 
using a segment-prefix for the instruction in question. 

In fact, my decision was to initially use only sixteen of 
the twenty address lines available on the processor 
board, In this case, all segments (code, data, stack and 
extra) totally overlap in the 64 K-byte address space of 
the processor board, This means we need not concern 
ourselves with what segment is where, and what instruc- 
tions assume which segments. 


MON88 Organization 

The organization of MONSS in memory is shown in 
figure 1. I will briefly discuss each section. Note that 
modifications to МОМ88 for your own environment are 
discussed later in this article. The following paragraphs 
describe each section of the monitor, 

Storage allocation and constant definition: This section 
defines commonly used constants and specific I/O (in- 
put/output) port addresses, etc. In addition, memory 
allocation is performed for needed buffer and variable 
space. 

User jump table: This is the first actual code in MON88 
consisting of two MON8&8 entry points (INIT and 
START) and three I/O entry points (KEYIN, KEYSTAT 
and VIDOUT). A user program could terminate by jump- 
ing to one of the two МОМВВ entry points. Similarly, а 
user program could call one of the I/O entry points. 
When the I/O is done, the return instruction of each I/O 
routine will give control back to the user program. 

Segment register and I/O initialization: The code, 
data, stack and extra segments (CS, DS, 55 and ES) are 
set overlapping at address 0, Environment-dependent 
VO initialization is also performed by this routine. 

Main loop: This is the overall control routine for 
МОМ88, It prints the prompt character and accepts a 
one-letter command from the console. The appropriate 
command-routine address is determined and control is 
transferred from this routine. 

Message storage: Messages used by various commands 
are stored here. Note that each message is terminated bv 
а Û. 

Command jump table: The addresses for the twenty- 
six possible commands are stored here. Note that 


Circle 271 on inquiry card. 


| | / \ Ғе-ЗҮЗТЕМЗ5 
: | У Complete computer on 3 5-100 boards with 32K RAM for $1395.00 
| ү, Runs M/PM - C/PM 


COMPLETE INTEGRATED 
ACCOUNTING SOFTWARE 


MASTER TAX — Professional tax preparation program. Prepares sched- 
uies A, B, C, D, E, F б, ВАР SE, TC, ES and lorms 2106, 2119, 2210, 
3468, 3903, 2441, 4825, 4726, 4797, 4972, 5695 and 6251, Printing can be 
on readily available, pre-printed conlinupus forms, an overlays, Gf on garm- 
puter generaled, IAS approved forms. Maintains client tn we files and is | 
interactive wih CPAids GENERAL LEDGER I (see s EPRS 30 

Annual Update Fee . m ‚уз sso, 5350 64K НАМ ZBUCPU 14 MHZ 


ч» t E Mo aud States ior plete ys жы 

' аретапноп, опе ГЕЈ, Кык ыда ІПІСІ- 
sera хоки. og T o Bank select іп 16K sections rupls, real time clock, Software 
ronsat Sons; Ganaralee (ran stints DISK CONTROLLER aisy wheel prints are 
n enr ignei iii ere eder er 5 АП di te cl Là Aix and Бали С AK 
bral ledger Prints payrol теде W2s and | (hols ormnalog асите Ше Б. shielded пунк еее Tor 
payroll ehecks, ,... oo 8450/8530 Lifeboat Associates for C/PM available, good cooling and low noise. 


SEND FOR FREE INFORMATIONS 
6 months warranty on our boards with normal use 


Zo-SYSTEMS 
ZOBEX 


Rims with widely accepted CP/M operating THE 
Бүз [кп 


SOFTWARE 
Distributed by SUPER 
Lifeboat A ciate: 
ыы а мет | MARKET 


5313 Mission Center Kd., San Diego, CA. 90108 
Р.О. Box 1847, San Diego, Ca. 92112 
(714) 447-3997, (714) 296-91 82 


ЖТТ SAH 0000 0000002540000 ДЕНЕНІ 


\ To further improve ` Н 


1 oO 


| service to our customers we 
have installed a toll-free 
\ WATS line in our М : 
Peterborough, New 
N Hampshire office. 


[Г you would 
like to order a 
subscription to 


BYTE's 


TO ee ee O ÛÛ Û Û eee. 


BYTE, or if \ : 
NY | you have a \ J | 7 
Toll free | question relat- : LINE VOLT AGE 
"also edtoaBYTE\ 5 TRANSIENT CLIPPING 
Subscrib e r subscription, i Features Parallel Operation 5000 Hits/Second 
l є уои аге invited е ` PROTECTS: PROTECTS AGAINST: 
W.A.T.S. Li ne to cali * іш «Computers e High Energy Voltage 
| *Micro-Computer Systems Transients 
т (800)258-5485 ' *Word Processors "Ün-Ot Switching — 
jo М | ! «Cash Registers «Lightning Induced Transients 
с between 8:00 AM and \ | "Power Supplies •іпгиѕћ of On/Off Power 
4:30 PM Eastern Time. ) | || MFD. by Energy Electronic Systems, Inc. (0) 
о | (Friday 8 AM- Noon]. با وو‎ i for: م‎ ңы ы: USTED 
: (800) 258-5485 * Calls from conti- Mm. ii 7133 RUTHERFORD ROAD 
We thon you and look , rental U.S. BALTIMORE, MARYLAND 21207 
5 forward to serving you i only. > (301) 298-3130 


Circle 273 on inquiry card. BYTE November 1980 341 


НЕХТА DECIM AL 
ADDAESS 


STORAGE ALLOCATION 
CONSTANT DEFINITION 
(EQUATES) 


[| ЕВО 


F BOF 


SEGMENT REGISTER 


170 INITIALIZATION 


FAAS 


FSA 


MESSAGE 
STORAGE 


F 
COMMAND ei 


JUMP 
TABLE 
СТАВЕ | 


ҒВЕС 
UTILITY 


lf ROUTINES 


~ | FATE 


COMMAND 
ROUTINES 


FDIB 
VIDEO 


DRIVER 


Figure 1: Memory map for the МОМА monitor. 


unimplemented commands are given the ERR (error) ad- 
dress. 

Utility and I/O routines: This and the following (com- 
mand routines) section make up the bulk of MON88. The 
utility routines are used by command routines. This 
allows command routines to be implemented largely as 
calls to various utility routines (see figure 2). For in- 
stance, many commands require the acquisition of a 
starting and ending address. The utility routine SETUP 
performs this function. Many of these utility routines 
тау be useful in your own programming efforts, 

Command routines: These are the routines that actual- 
ly perform each command. Due to the extensive use of 
the above utility routines, most commands are easily im- 
plemented as a series of subroutines. À good example is 
the W (CWRITE) cassette-write command, which dumps 
a block of memory to tape (see listing 1, starting at line 
576). Note that of the twelve "instructions" constituting 
the command, eight are calls to other routines. 

The advantage of programming in this manner is that 
the command routines are easy to write. Should you 
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INPUT 
COMMAND 


| COMPUTE INDEX 
INTO COMMAND 
JUMP TABLE 
(CTABLE } 


GET COMMAND 
ROUTINE 
ADDRESS 


CALL 
COMM AND 
ROUTINE 


COMMAND 


ROUTINE 


Figure 2: High-level flowchart for MONEE program. In general, 
the program decodes user input and, if valid, jumps to the ap- 
propriate command subroutine. Once the routine is finished, 
control is passed back to the command-input routine, and the 
program prints another prompt, 


want to add commands, they can probably be im- 
plemented largely as a series of calls to already-existing, 
tested utility routines іп МОМ88. This also saves 
memory space by eliminating redundant coding of essen- 
tially the same routine. 

Video driver: My hardware requires a relatively 
lengthy software driver for the video board in my 
system. I converted this code from 8080 assembly 
language using Intel's CONV86 code converter. Briefly, 
the tradeoff is between the performance of the converted 
code versus a version rewritten for the 8088 and the 
associated time required for each process. Converted 
code may be somewhat larger than a rewritten version, 
but it will probably take only a small fraction of the time 
to implement as compared to a rewrite. Because the 8088 
has a faster clock rate than the 8080, the converted pro- 
gram, even if larger, will probably run faster than the 
original 8080 version. 


Environment Dependence 

The dependence of МОМВВ on a certain I/O or 
memory environment has been minimized. The following 
summarizes the changes you will need to make to adapt 
MONBS to your own system. Refer to listing 1, starting 
at line 14. 

Location of MONS8: The statement immediately 
preceding the EQUATES FOLLOW section sets MONB8's 
origin. For my processor board, the origin is hexadecimal 
FBOO: 

ORG F800H 
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Command Summary 
Command syntax definitions: 


[addr] — 16-bit address (or data) as four hexa- 
decimal digits 
[data] = &-bit data as two hexadecimal digits 
[cr] — carriage return 


Note that [addr] and [data] entry routines accept the 
last four and two digits entered, respectively. For ex- 
ample, using the fill (F) command: 


F0123456 789ABCD  0123456[cr] 
is the same as 


F3456 ABCD 5ё&[ст] 
Also note that [addr], [data] entries to commands can 
be separated by a blank or a comma, ie: 


F3456 ABCD  56[cr] 
is the same as 


F3456,ABCD, 56/cr] 


Invalid hexadecimal digits and unimplemented com- 
mands always result іп an error response. MON88 
responds to errors by printing an asterisk (*), carriage 
return/line feed sequence апа redisplaying the 
prompt. 


All entries to MON88 may be either upper or lower- 
case. 


Most commands can be halted temporarily with 
Control-5, restarted with Control-Q, апа aborted 
with Control-C. 


In the following examples, all user input to MON88 is 
underlined. 


Commands 
A — Enter ASCII Text into Memory 
Allows the direct entry of ASCII text from the 
keyboard into memory. The command is terminated 
with a Control-D [ctl-D]. At termination, the address 
following the last character entered is displayed: 


This is a test of the ‘A’ command. [ctl-D 
(20122 | 

D100 121{cr] 

0100 54 48 49 53 20 49 53 20 41 20 54 45 53 54 20 4F 
0110 46 20 54 48 45 20 27 41 27 20 43 4F 4D 40 41 4E 
0120 44 2E 


B — Not Implemented 


C — Compare Cassette Input With Memory 
Compares cassette input with the contents of 
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memory on a byte-by-byte basis. All tape-read opera- 
tions display the length of the file being read when the 
header is found. In this case the length is hexadecimal 
200 bytes. A heading line is displayed, and if a com- 
parison fails, the address and differing inputs are 
displayed: 


C[addr][cr 

C100 

ADDR M T DIFF LENGTH iHEXADECIMAL) = 0200 
0102 77 76 00000001 


In this example, the data coming from tape matched 
the data located starting at hexadecimal address 100 
except for address 102, where a 1-bit error was en- 
countered. 


D — Dump or Display the Contents of Memory 
Displays the contents of memory from [addri] to 
[addr2] as sixteen hexadecimal values per line: 


D[addr1] [addr2][cr] 
ро 20|cr 
0000 01 33 43 56 A3DB90 90 34 88 ACEE FO 99 SF 70 
0010 86 45 10 3E D4 BB CDEE 42 4E 53 96 9F 88 53 40 
0020 74 


E — Enter Hexadecimal Data From the Keyboard into 
Memory 

After you enter the E command and an address, 
MON88 will display the current contents of that 
memory address followed bv a "-". The value at that 
address can be changed by entering a new value. Once 
a new value has been entered, or if no change to the 
contents is required, a space is entered. МОМ88 will 
then display the contents of the next location followed 
by a "-". The E command is terminated with a carriage 
return: 


E[addr][cr] 
D100 104| сг) 


0100 01 02 03 05 06 
E100|cr 
0100 01-02 02-03 03-04 05- 06-[cr] 


0100 02 03 04 05 06 


F — Fill a Memory Block With a Constant 
Fills a block of memory from [addr1] to [addr2] with 
a constant value: 


[сг] 
0100 20 20 20 20 20 


G — Go To and Execute a User Program 

МОМВВ will vector to and begin executing a pro- 
gram in mernory. Note that if the user program does 
not modify the contents of the segment registers, a 


return instruction at the end of the program will 
transfer control to MONSS. For this example, note 
that hexadecimal address F800 is the start address of 
МОМВ88: 


Gladdr][cr 
а 
(screen clears) 
8088 Monitor [rev 0] 


Н — Compute the Sum and Difference of the 16-Bit 
Hexadecimal Values 

МОМ88 will compute and display the sum and dif- 
ference of two 16-bit arguments: 


H[addr1] [addr2][cr 
H2000 1010[cr] 
9 DIFF _ 
3010 OFFO 


I — Input a Byte From an I/O Port 

МОМ88 will read a byte from an I/O port and 
display the hexadecimal and binary values. Note that 
an B- or 16-bit I/O port address may be specified. If 
boardsin your system decode the upper (A8 thru A15) 
address lines, use a 16-bit I/O address: 


I| addr]| cr] 


To input from I/O port hexadecimal 20 in the case that 
no I/O boards decode the upper eight address lines: 


I20[cr] 
23 00100011 


To input from I/O port hexadecimal 20 in the case that 
any I/O boards decode the upper eight address lines 
for their 8-bit I/O port address: 


12020[сг] 


23 00100011 
j — Not Implemented 


K — Toggle Keyboard Upper/Lower Case 

For keyboards with only a "shift lock," the K com- 
mand will result in teletypewriter-like uppercase 
capability. In this mode, the letters A thru Z will be 
automatically shifted to uppercase, while all other 
keys (ie: the numbers 0 thru ©, etc) will not shift: 


Kier] 
L — Not Implemented 


M — Move a Block of Memory 

This command moves the block of memory between 
[addr1] and [addr2] (inclusive) to [addr3]. Forward or 
backward moves are acceptable, Overlapping moves 
can of course have strange results: 


Ml[addr1] [addr2] [addr3 ][cr 


0000 01 02 03 04 05 06 07 08 09 OACB OC ODOE OF 10 
MO 35 [cr] 
DO F [cr] 


0000 01 02 03 04 05 01 02 03 04 ОАОВ OC ODOE OF 10 


N — Nondestructive Memory Test 

A block of memory may be nondestructively tested 
using a read-complement-write-read-recomplement- 
compare-write algorithm. This provides a quick check 
for easily detected failures. Failing bits will be noted in 
hexadecimal and binary along with the failing address. 
The memory block will be repeatedly tested until a 
Control-C is entered: 


ae [addr2][cr] 
INO 2000|cr 

12FF 02 00000010 
12FF 02 00000010 


12FF 02 00000010 


[Control-C | 


In this case, location hexadecimal 12FF has a bad bit 
(D1 on a scale of DO to D7) 


O — Output to a Port 

This command outputs a byte to an I/O port. As in 
the Input (1) command, 8- or 16-bit I/O) port addresses 
can be used. The same rule for dealing with S-100 1/0 
devices that decode their 8-bit I/O address on the up- 
per eight address lines is used: 


O[addr] [data][cr 

O2020 FE[cr 

This outputs hexadecimal FE to port hexadecimal 20 
(old S-100) or port hexadecimal 2020 (new 5-100) 


P — Write Continuous 5ync 5tream to Cassette 

A continuous stream of Tarbell format "sync" 
characters (hexadecimal E6) will be written to tape. 
The P command is terminated by pressing any key on 
the keyboard: 


P[cr] 
©) — Not Implemented 


R — Kead from Cassette 

А file can be read from tape into memory, starting 
at [addr]. The length of the file is contained in the file 
header, so no length or ending address input to the R 
command is required. When MONSBS finds the tape 
header, the file length will be printed on the console, 
informing the user that loading has been initiated, In 
this exarnple, the file length is hexadecimal 200 bytes: 


R[addr]|cr 


R100|cr| 
LENGTH (HEXADECIMAL) — 0200 
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5, T, U — Not Implemented 


V — Verify the Equality of Two Blocks of Memory 
The block of memory from [addr1] to [addr2] will 

be compared with the block starting at [addr3]. Dif- 

ferences will be noted in hexadecimal and binary: 


| Vladdr1| [addr2] [addr3 [сг] 

| V20 3F 100[сг 

SRC М DEST M 
0022 10 0122 11 
0030 ЗЕ 0130 ЗЕ 


In this case, the hexadecimal 20 bytes from hexa- 
decimal addresses 20 to 3F are equal to those at ad- 
dress 100 except for two locations: hexadecimal loca- 
tions 22 and 122 differ, as do locations 30 and 130. 


W — Write to Cassette 

The block of memory from [addr1] to [addr2] will 
| be written to tape. МОМВВ will calculate the length of 
the block, display it, and write it to the tape header for 
use by the Read ("R") and Compare ("C") commands: 


W[addr1| [addr2][cr] 
W100 1FFicr 


LENGTH (HEXADECIMAL) = 100 


The block of memory from hexadecimal 100 to 1FF is 
written to tape. 


X, T, Z — Not Implemented 


Command Usa 


Enter ASCII text into memory, 

Mot implemented 

Compare cassette input with memory. 
Display memory, 

Enter hexadecimal dala into memory. 
Fill memory with a constant. 

Go To and execute user program. 
Hexadecimal math. 

Input from an HO port. 

Not implemented, 

Toggle keyboard upper/lowercase. 
Not implemented, 

Move memory. 

Nondestructive memory test. 

Output to ап 1/0 port. 

Put a continuous ‘sync’ stream to tape. 
Not implemented. 

Read a lile from cassette. 

Not implemented. 

Verify equality of two memory blocks. 
Write a lile to cassette, 

Not implemented. 


eimpouozczczrA-—-—rgpnmmgqaouo 


KET 
ы 


Table 1: А quick reference guide to МОМ8Е commands. 
Note that only sixteen of the possible twenty-six commands 
are implemented, While a stripped version of the present 
monitor can reside in 1 K bytes of memory, there is provi- 
sion on the processor board for 2 K bytes of EPROM. 
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Figure 3: Relative performance of several & and 16-bit 
microprocessors. The types of programs a processor can run are 
divided into two groups: those that primarily move data around 
(word- or bus-oriented) and those that primarily manipulate 
byte-oriented data or perform many numeric operations. If the 
16-Ы 8086 microprocessor (dotted line) is defined as a perfor- 
mance figure of 1.0, the other three lines show the approximate 
relative performance of the three other microprocessors as in- 
fluenced by the type of program being run. 


Text continued from page 342; 

Scratchpad Allocation: My video-board driver uses an 
BO-byte buffer and a 2-byte X, Y cursor-position variable. 
These, of course, can be removed or replaced according 
to your needs, Currently this storage is allocated in the 
processor boards, 1 K bytes of programmable memory 
in the (8185-2) device. 

The only scratchpad memory required by МОМВВ is а 
1-byte uppercase/lowercase flag variable. This is used by 
the K (keyboard toggle) command to allow emulation of 
uppercase-only peripherals in which letters are shifted, 
but numbers and special characters are not, 

If you are not using the processor board described last 
month and don't have a dedicated scratchpad in the 
system, UCFLAG can be allocated at the top of memory: 

UCFLAG EQU TOPMEM 
where TOPMEM is the address of the top of memory. 

Stack: My stack also resides on the scratchpad memory 
within the processor board. If you do not have scratch- 
pad, allocate the stack 1 byte below the top of your 
memory (to leave room for UCFLAG). Note that the 
stack pointer is decremented before a PUSH operation is 
performed. Therefore, to allocate the stack 1 byte below 
the top of memory, set the stack pointer equal to the top 
of memory: 


UCFLAG 
STACKP 


FOU TOPMEM 
EQU TOPMEM 


Listing 1: Assembly listing of MONEE. The Flowchart in Figure 2 outlines the general operation of the program. 


МЕЕН MACRO) &S55EPIHBL ER 


[1515-11 nmcC5-8& MACRO ASSEMBLER Ve 


vI GAB 


OBJECT MODULE PLACED IN | FO, YIDBB. OB 
ASMAA VIDBH. ава 


ASSEHMBLER INVOKED BY 


Û ASSEMBLY OF MODULE VIDES 


Loc ODJ LINE SOURCE 
і I SERRE Д JM EH л т тата із 
= i + 
ә I + момын + 
4 F * * 
а ; ¥ А viden oriented system monitor For the INTEL BOSBB ж 
Б i * written 01 17HD — revision 9 ы 
7 1 ¥ by [homas Woodward Cantrell Е 
3 | * ы 
е $ IIDIIZZTPIIZTIIIIZZAREZdd d Lld Шо ШОШ {к HH HH REE НЕЛЕР 
1D р 
11 ASSUME 09: АЙБ 9.09: ADS 0, Еб: ARS 0 
———— 1а! AGS 0 SEGMENT YYTE АТ 0 
pop 13 M LADEL BYTE 
FE 14 ORG OFSDOUO0H 
15 І 
1 1 PRR BE EER EEE EERE EERE REE ERAS RARE EERE ESSE ESE E F H 
1? І * + 
18 1 + EGUATES FOLLOW ы 
19 І LI # 
2D i A—RGRGREGCUAGEARGRGGEEGRGRRGRUGORSg H ЕКЕ de die dd ы ЕЕЕ IE IE ККЕ Б о GA 
al à 
F400 oe VIDBUF EGU OF 400H Video bu FFT 
калу и: AY EGU VIDEUF +80 sholder for cursor position 
Fasc =й UCFLA& EGU күш upper/lower case Flag 
бо, с FF EGU OCH i farm Feed [clear screen)! 
орпа е LF EGU OAH line Feed 
осор ш? CR Eau OH icarriage return 
C008 ЕН BS Eau GH ; backspaci 


where TOPMEM is the address of the top of memory. 

Initialization: ПО initialization is done in the INIT sec- 
tion of the monitor (see listing 1, starting at line 76). 
Starting at hexadecimal F81D, I initialize the Tarbell 
cassette interface and TDL Video Interface. Replace the 
section of code from hexadecimal F81D to F828 to suit 
your 1/О needs. 


I/O Drivers 

MONS88 currently uses the following environment- 
dependent I/O routines (their hexadecimal addresses are 
given in parentheses): 


@KEYIN (F90F)—Reads a byte from the console 
keyboard, strips off the parity bit, and returns the 
character in the AL accumulator. 

eKEYSTAT (F922)—Reads the console keyboard's 
status and returns АІ =0 if a key has not been pressed 
and AL = hexadecimal FF if a key has been pressed. 

e CIN (F955)—Reads a byte from a mass-storage device 
(Tarbell cassette, in my case) and returns the byte in the 
AL accumulator. 

e COUT (F964) —Writes the byte contained in the AL ac- 
cumulator to the mass-storage device. 

eCSTART (FB60)—Sets up the mass-storage device for 
a write operation. For the Tarbell interface, a start byte 
and a sync byte are required. Replace this code as 
necessary for your device. 

®READINIT (FB9D)—Sets up the mass-storage device 
for a read operation. Keplace the relevant code as 
necessary. 

e PUTSYNC (FBBF)—Outputs a stream of sync bytes to 
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my cassette, This allows calibrating the interface. If your 
device has a similar feature, modify the PUTSYNC 
routine accordingly. If not needed, the whole P (PUT- 
SYNC) command can be removed. 

e VIDOUT (FCDA)—This routine outputs the character 
in the AL accumulator to the console display device, In 
my case, | converted an 8080 version of the video driver 
to 8088 code using Intel's CONVB6 program. Using the 
code converter, it took only an hour or so to get the 
driver up and running. I will rewrite it as necessary to 
reduce the amount of memory used by MONBR. 


Adding or Removing Commands 

All commands are referenced through CT ABLE (Com- 
mand Jump Table) located at hexadecimal ЕВВВ, Note 
that the commands are arranged in alphabetical order, А 
thru Z. To remove a command, simply replace its 
reference in CTABLE with ERK. For example, to remove 
the K command (uppercase/lowercase toggle), change: 


FELL DW KTOGGLE 


to 


Facc DW ERR 
then remove the KTOGGLE code (hexadecimal FCD1 to 
FCD29). 

Similarly, to add a special mernory test (for example) 
and call it using the letter T, first write the code (for ex- 
ample, starting label TESTMEM) for the command, 
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Listing 1 continued: 


KS TAT 
ADAT A 
CSTAT 
CDATA 
STACKP 
CTLC 
CTLD 
CTLS 
CTLG 
FALSE 
TRUE 
*EJECT 


EZEZ 2% 
ЕЗЕЗ зо 
SESE al 
&Е&5Р ae 
F FFF 34 
0003 34 
оо04 н 
0013 34 
0011 а? 
20200 ag 
OOFF 37 
40 +1 
мМСЕ-На MACRO ASSEMBLER Y1 DEE 
LOS OB. L INE 
41 
42 
43 
44 
45 
46 
47 
46 
FBOO EBOD*O ay 
50 
51 
FAQS ЕНЗОРО Je 
53 
FOS ЕУІЧ01 54 
ш. 
Feo? EvEODO 26 
е? 
ЕНОС Е9СЕОЯ 2B 
39 
ad 
© | 
be 
8 
a4 
bs 
66 
57 
ЕНСЕ ЕС +8 
ЕВій Ға аз 
FH1! BCCH FO 
F13 BEDE 71 
FH15 SECO fe 
FBi17 BEDO 73 
ЕБН19 BCFFF7 FA 
ЕБІС FB 75 
FBID В010 Ра 
ЁВ1Ё BA&AERE riri 
FERE EE 7H" 
ЕВ2З НАЕОЕО 79 
rFHgAÀ FORBES go 
FREE EE #1 
ЕН C&áO0&552Fa400 Ba 
B3 
ЕНӘЕ BESAFB"TQ0 H4 
Fase EBS5301 AS 
a4 +] 
MCS-84 MACRO ASSEMBLER VIDOB 
LOC пы. LINE 
BF 
на 
Вт 
"0 
1 
Er 
73 
FESS EB3DOI F4 
FB3B BOSE 95 
FEJA EB"DOA м 
oF 
ек| Ән 
FBZ3D B400 т 
ҒВЗҒ ЕБААОО 180 
FEZ 3C41 101 
ҒН4й4 7T28EF 10 
FBáb 3СЗА 103 
F848 7FEB 104 
ҒВ&4А 2C41 122 
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SOURCE 


шь ш щы ш д. ч— у hn 


NIT: 


ФЕ.ЈЕСТ 


SOURCE 


=a шл um шш ыш Cr "hm 


START: 


Eau 
EGU 
EGU 
Eau 
Еш!) 
EGU 
EQU 
Eau 
EGU 
EGU 
EGU 


DEZEzZH 
СЕЗЕЗН 
БЕҺЕН 
&F #&ЕР1 
OF7FFH 
OH 
оян 

1 3H 
11H 

9 

OFFH 


keyboard status port 
: keyboard data port 


г Tarbell 


Glatus port 


i Tarbell data port 


i; Stack 
;ascii 
:ancii 
гавс іі 
ГІЛІ 


аәтййгіете 
ct) г 
£t) -n 
et] -r 
E£t1-q 


теат гг таттар ЕРІ тете та ЧЕЧ И ЕН А ЕЕ 


[d 
* 
* 


ж 
TABLE * 
» 


JUMP 


ЖЕКЛПЕПШЕКИБЕПЕЕРЯННБЕН Етек ғғ 


ЧМР 


WMP 


JHP 


JMF 


JMP 


INIT 


START 
KEYSTAT 
COMIN 


VIDGQUT 


iRESETS STACK. SEGMENT REGISTERS, 
ı ALSO PRINTS SIGN-ON MESSAGE 


CASSETTE INTERFACE 


|! "HARM START'—- REGISTERS NOT INITIALIZED 
1 RETURNS CALI=0 IF МП KEYPRESS PENDING. ELSE LAL.JeOFFH 
ı WAITS FOR KEYPRESS, RETURNS CALJ=CHAR AND PRINTS IT. 


i PRINTS CHAR IM AL ON CONSOLE 


мптимиитните  ИИИИИЯЕИ”"А РИ РИМЯМЕИИЕЕ НЕКЕ d Rh RR d 


ж 
* 
ж 


* 


INITIALIZATIUN * 


* 


he ee ла ааа 4343 


CLE 
CLI 
MOV 
пы 
Oy 
MOV 
MOV 
STI 
MOV 
мач 
пит 
non, 
mc 
(АЛ 
HOW 


mov 
CALL 


direction flag points 
jdisable interrupts 


up” 


AX, CS iinitiali:;e 

D&, AX ь  &ement 

ES AX + registers 

55, ^X i and set 

SP, STACKP i Steath pointer 
enable interrupts 

AL, 10H Reset Cassette 

DX, CSTAT 

DX, AL j Interfat e 

DX, OEOEOUH j1Rgept Video 

AL. ВЕН i Interface 

DX. AL i Inverse video u/cCuvrLibT 


BYTE PTR HLUCFLAGJI.O0 


SI, OFFSET SIGNUOUN 
FRINTMESS 


iOrlower сәсе, FlH-U/C only 


iget sipn on mes55age 
; and print it 


CER HER AES REESE EERE EER SEERA ERE AEE EER REE EERE | 


ж 
+ 
É 


* 


"DRAING LOOP ж 


ж 


л н ва залда дал алдай айдан дайы 


CALL 
"MOV 
CALL 


MAINLOOP: 


CALF 
AL. "1 
VIDOUT 


АН, Q 

CONIN 
AL, А” 
START 
AL. 'Z" 
START 

BAL. А“ 


iprint CALF 
рата prampt 


ісізат АН 

get а command 
icheck range for 
I А 

і thru 

L| £ 

i caleulate offset 


FBA4C 
ЕВДЕ 
FESS 
ЕВ54 
Feud 
Fasa 


МС&—НЕ MACAO ASSEMBLER 


LOt 


FBSA 
ҒНӘВ 
ЕН?О 


ЕН?1 


ізі ы 
Faas 
FBHBF 


КЫ) 


FRAY 


FAB 


FER? 


MC5S—H&á MACRO ASSEMBLER 


LUC 


Fang 
FBBA 
FB8BC 
F8BE 
FEcO 
Face 
Каса 
Feca 
Fece 
FBCA 
FECE 
FBCE 
FEDO 
Евра 
FBD4 
FEDS 
FEDB 
FADS 
FEC 
FEDE 
ЕВЕСО 
FBEZ 
ҒВЕ4 
FHEA 
ҒВЕВ 
FHEA 


DOED 
OSBSFB8v0 
ARDES 
BBQ F7 
FF CO 
EBDB 


BOB. 


оС 
J830283920406F 
SES? /46F 7203C 
725690752E20J303E 
оо 


41444452g204D20 
goOS42020202044 
474646202020 
90 


5235054D2D204409 
44644 
DD 


4320204020 ا 
2020444535353420 
40202020204449 
4444 

oo 


$C454E47944620 
dgdaB4asoBzTZzO3D 
gu 
oc 


ОБ.) 


BOFC 
ATF 
D2FB 
OOF E 
7BFC 
7EFA 
4AFB 
LAFC 
2CFH 
AIFF 
DIFC 
ATE? 
E7FA 
SOFC 
SFEB 
oF FB 
ATF 
gars 
А?ЕЗ 
А?ҒӘ 
A7F9 
BDFA 
AFFB 
А?ҒФ 
A7F9 
АТЕ 


igs 
107 
108 
10% 
110 
111 
112 +1 


VIDBB 


LINE 


119 
114 
115 
116 
117 
118 
11% 
120 
121 


122 
123 
124 


129 
і 2А 
127 


128 
125 
130 


121 
15е 
133 


134 
19% 
134 +1 


ıl J HEB 


164 
162 
156 
1567 
158 
15% 
170 +i 


EJECT 


SOURCE 


m. mm mi "mi "mm "im іш 


21 GNUN 


pDnvTE 


F 
CUMHEAD 


CHEAD 


I 


TEJECT 
SOURCE 


i 
ғ 
i 
І 
І 
І 
с 


TABLE 


FE JECT 


EHL 
ADD 
НІН 
MON 
CALL 
ЈАР 


AL. 1 ішті mulbiplu by 2 
ақ, OFFSET CTABLE 

Вх, AX 

АХ, WORD PTR MỌOXI 

AX гро da it 

STAR] eStart aver 


HEEE E EE FF HF FF FF HF H FF FF E E FY 


+ 
+ 
" 


+ 
ME Š5 5 2 GE 5 ш 


RARETRTRZEEEFARREGARAEA-GARGGASASERSXEKEAAAESZATEZEKATREARAGSESRSEARRRGAT 


DH 


DH 


DCH 
“ЕСЕН Monitor Crew. Op" 


0 i dummy byte 
“ADDR M T DIFF 

a 

БиМ  DIFF' 

о 

"SEC M BEST M DIFF: 

o 


“LENGTH (HEX? = * 


метнттинктан кте н н н а а аА тж 


қ 
+ 
+ 


COMMAND JUMP TABLE + 
№ 


ОЧЕ # ЖЕ Ж ЧЕЧЕ ИЧЕ E FE ЖИ ИТЕ ЖАР А И ЧЕ EERE ЧЕЧЕ И Ж ЖЕ 


AENTER .ЕМТЕН ASCII TEXT INTO MEMORY 
ERR i È 
COMPARE : COMPARE CASSETTE INPUT WITH MEMORY 


CUMP ; DISPLAY MEMORY 

ESUBST .ЕМТЕН HEX DATA INTO MEMORY 
FILL iFILL MEMORY WITH A CONSTANT 
COTO iGO ТП & EXECUTE А USER PROGRAM 


HEXHATH : COMPUTE SUM AND DIFFERENCE OF HEX Ў ‘= 


INFUT i INPUT FROM A FORT 

ERR "Em 

KTOGGLE ; TOGGLE КЕҮНПАНП UPPER/LOWER CASE FLAG 
ERR iL 

МОЧЕ i МОЧЕ MEMORY 

NTEST ;NON DESTRUCTIVE MEMORY TEST 

OUTFUT iOUTPUT TO А PORT 

PUTSYNC i OUTPUT CONTINUDUS SYNC STREAM TO CASSETTE 
ERR if 

HEAD i READ FROM CASSETTE 

ERR is 

EAR (T 

ERR і Ш 

VERIFY i VERIFY EGUALITY OF TWO MEMORY BLOCKS 
CHRITE ;:WRITE TO CASSETTE 

ERR ix 

ERR LY 

ERR i Z 
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Listing 1 continued: 


MCS-84 MACRO ASSEHBLER V IDBEH 
LOE OBJ L IHE 
171! 
ive 
1743 
174 
172 
178 
177 
17А 
17е 
1890 
181 
182 
FBEC EBZODOO IB3 
FHEF 90 184 
ЕНҒО AOSSF4 185 
FHF3 OACUQ 1B& 
FHF5 7405 1B; 
ЕНЕ? 2B 188 
ҒНЕН ЕНОФЯОО 169 
FAFE 30 170 
FBFC 5B 191 
ЕНЕП EBDAOGJ 19а 
ЕОС EBHO1O00 193 
F703 C3 194 
195 
F704 ICSI 15785 
Ғтәйь 205 177 
FOE 3C7EH 178 
FoOA 7d0z 1799 
FOG AQF 200 
ЕЗСЕ Ca a1 
elg 
FOF 32 eu 
F910 BAESE2 204 
F913 EC aU 
Frid £400 ОЁ 
F916 ТАРИ ео? 
Fle FA 20B 
F717 Se 207 
FG1À НАЕЗЕЛ alo 
F"1D EC 211 
FOIE Sarr ele 
F9z0 DÀ gi: 
FYI] C3 сің 
213 
Fone 216 
Еге 0400 Ei; 
Fa; og гів 
FAS GAESES 219 
Рега EC eeu) 
Fee? 2900 ее 
F9gB 7404 есе 
Етер ЕПА eld 
ЕЗБЕ BATCH cot 
His-84 MACHU ASSEMBLER VIDE 
LOC Did L IHE 
F931 За 225 
FI са eed 
ea 
Fog шен 
F733 50 229 
F934 ЕНЕПЕР 230 
F737 3С00 gl 
Foes? 7T41BH ee 
F93B ES8DBFF ea 
FYE 3c13 2 
F?40 7300 edo 
FOE EBHCAFF еб 
FFAS 111 ғау 
FOS? 75045 "AI 
FFAG ACO i irj 
F94H 745A ean 
FAD ЕВБЕЯ 241 
For mE г 
ЕФАҒ соз mn: 
ЕЗІ 7454 mp 
Fea 245 
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SOURCE 


П 
Р 
і 
і 
ғ 
П 
‚ 
‚ 
I 
F 
t 
П 
c 


ONIN 


CONNEXT . 


ЕЯМІТ 


UCCHEH: 


VOUI T: 
4 
КЕТІН: 


KEYL OOF: 


E 


KIN 


KETSTAT 
KEXIT 


SOURCE 


| 
CTLOHEA: 


KHAIT: 


# + XdbZildikhlbblctlblblklbblblblctblbbbblbkbltLhbbsplb&cblcsdi&ckEk 


йй жож x ok 


I 


UTILITY RüUUTIHES 


fo 


and 


wideo 


driver! 


DEVICE HAMDLERS 
іезгере 


и 


"m 


ЖЕЗ ИЧЕ ЧЕ HEHHE EERE EPR ғғ тынығатын H H E H ЧЕ E H H H ЧЕ 


MOV 
PUSH 
Mov 
IH 
AND 
d 
мат 
mgY 


Por 
RET 


PUSH 
CALL 
СМР 
Ji 
CALL 
CMP 
ы 
CALL 
cme 
Ji 
СМР 
JE 
JMF 


СТІСЕНЕК: 


CTLEXIT: 


СМР 
Ji 


AL, BYTE PTR МІШСЕІ А051 


AL. AL 
CONNE XT 


Ах 
VIDOGUT 
UCCHEK 


AL. "дї 
UGUIT 
AL. "7 "+1 
UGUIT 
AL, SFH 


Dx 

DX. MBTAT 
AL. DX 
AL. BOR 
AEYLOOP 
DX 

DX 

DX. KDATA 
AL, DX 
AL. 7FH 
Dx 


АН. FALSE 
рх 

DX, KETAT 
AL, D 
AL, Oni 
KEXIT 

AH 

AL. AIT 


Ox 


АХ 
AEYSTAT 
AL: 0 
CTLEXIT 
КІМ 

AL, CTLS 
CTLCCHER 
КЕТІМ 
AL, CTL.G 
CTLEXIT 
AL,CTLC 
ERR 
АМАТТ 


AL, CTLC 
ERR 


iget a keyboard character 


iO? 
i YES 


ho ЁО Е а та 


ітезіпге character 


i convert to UC 


icheck For case conversion 


|i 8nd &chà it on console 
з Always return ШС 


,heghoard device бод] ет 


icheck For keyprecs 


«no keypress 


then wait For one 


іеізе get the character 
апі strip patity 


i RETURN 


i prepare For faler 


iTaeturn it 


EALI=O IF МП KEYPRESS ELSE 


11 mo kcuprezz 


,mtheruirse make it TUL 


i CHECK. 


FDR 


i keypress? 


па keypress ап return 


CTL-5. 


if keypress then get 


if nat 


look for 


1-8 


CTL-G AMD CTL-C 


the data 


CAL J=OF Fb 


АҒ ¢ti-s then wait for another #Aeypress 


is 


i YES. , 


J 
j 
jeheck for Et1-75 
1 
1 
1 


it ctl-u 
return 


| abort? 


: YES 


iotherwise wait some more 


1 is it ctl-c 


a 


A BIRA T ! 


F723 
F724 


Fy55 
Кш 
FF 
Fun 
Po? 
ҒЧЗА 
F95C 
FUSE 
FFA] 
FUR 
۴43 


Рад 
Ева 
Foes 
Еті» 
FFG 
гү, 
F26A 
FTE 
FOE 
Foor 
Ете 
Fro 
FF F4 


p75 
F776 
F979 
Fw 


MÜCS-E&5 MACRO 


LOC 


Fore 
F2BD 
FIRS 
гізі 


Fees 
FBS 
41-12 
Fa? 
FBC 

Feo 


F98E 
ЕФВЕ 
F9BF 
F991 
FS 
FOR 
F997 


F9?9B 
F99B 
Feo? 
FIFA 
F9C 
РУЗЕ 
FggrF 
F9AZ 
ТАЗ 
F?A5 
FA 


F9A7 
FRAG 
FOAC 
ҒФАҒ 


FB 
F9Dz 
Fug 
FSGS 
F?R4 
F?nBB8 
ЕПА 
РВВ 
FY HIL 
Е?СО 
Реса 
Frc 4 
FPES 


2B 
сз 


„ы 
HASE SE 


2t 
BALEASE 


BO2A 
EBZEC3 
BCFFE? 
E"TBAF-E 


31 
КД ГЕ, 


БОЕП 
тео? 
50 
9030 
ЕБІ МО 
ЕРВО/ 90 
20 
вол! 
ЕНІ 107 


ASSEMBLER 


246 
шағ 
ea 
СД 
zo 
aot 
e du 
aod 
ыч 
“58 
=ч 
ЕЕ) 
238 
av? 
0) 
её! 
еше 
eod 
<64 
£652 
га 
ah? 
248 
eo? 
= 
“71 
272 
еуі 
2174 
ae 
g 75 
eff 
278 


мірна 


LINE 


"FE 
40 
al 
еве 
eg 
284 
285 
m EI 
SHY 
eda 
eu" 
270 
«71 
Te 
293 
eu 
а? 
27h 
eT 
298 
277 
Ago 
cu 
J02 
303 
A04 
405 
зоа 
307 
408 
309 
310 
311 
dle 
313 
314 
315 
414 
317 
318 
431% 
Зеб 
321 
dez 
ded 
a4 
3c 
іші 
За? 
Jeu 


СІМ. 


CINLÜCP: 


F 
COUT: 


" 
CRLF 


SOURCE 


MOV 
CALL 
FOP 
RET 


PUSH 
mov 
CALL 
POP 
RET 


PUSH 
mov 
CALL. 
LOOP 
POP 
RET 


PRINTMESS: 


PMESS: 


PUIT- 


ERR: 


DBIMGOUT.: 


aINDOUTI.: 


DOUT1: 


FUSH 


i БЕТ BYTE FROM 


рх 
Ох, СТАТ 


AL, 1x 
AL, 1 OH 
СІМІ ООР 
DX, СОАТА 
AL. DX 

DX 


leassette 
i NO... was 
ТЕК, 


CASSETTE 


телі to Feud” 


деб the data 


iWRITE А BYTE TO CASSETTE 


Ox 
Ax 
Bx. ESTAT 


AL. OX 
AL, 20H 
COUTLOOP 
Ах 

DX: CPATA 
DY. AL 

Dx 


АХ 

CTL CHER 
AL, CR 
VIDDUT 


AL LF 
v TDOLIT 
P 


(‘PRINT Аа BLANK. 


C 
Cx. i 
TADS 
СА 


|i PRINT * DLAMMS ІН Cz. 


AX 

AL. rok 
VIDUUT 
TLOOP 
AX 


PRINT THE MESSAGE ~-- LSIJ OW COMSDLE 


Ax i END OF MESSAGE IS A ZERO (0) 


AL, 747 
VIDOUT 
ағ, STACKP 
START 


C 
CK G 


AL. 1 
BOUT1 
AX 

AL. 0” 
YT OOUT 
BINEHLD 
Ах 

AL, *1"' 
“Yi DOLT 


‹Ёававрї її 
i HÛ, wait 
iget char 


; and send 


ready for unite" 
bar k 


to tape 


: CHECK FOR ARORT 


1 SEND CR 


AND LF TO CONSOLE 


SAVE іші, REC 


print 1 diank 


iget a byte 
chech for end nf message 


squat if 


;ngtheruise save message pointer 


iand disp 


ЕТО 


lay byte 


iprint mors message 


print errear 
E ШЕТ тіз 


irTginitia 
i and ahnur 


; OUTPUT CALI AS EICHF BINARY DICITS 


ig mt the 
igubtpukt à 
+ ath етуи: 4 
i output 
pe U 

; £üntinucg 


i üautpout 2 


lize 5taLk 
Т! 


hat 
і 


[* 


1 


ОМ EXIT CH= 


{UITS? 
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Listing 1 continued: 


FSC? BSE зет BINEND РОР Ах 
FCA EZERh азе LOOP B IMDOuUTI1 (do at weight times 
FSC 99 131 РПР Cx 
ЕГІ C2 3adz RET 
HCE-B& MACRO ASSEMBLER Y 1 CAB 
LO ORJ LINE SOURCE 
aad $ 
ЕТСЕ 334 HEXLIUT: (OUTPUT TALI AS z HEX DIGITS. ALL HEC SAVED 
F9CE SÛ 135 PUSH АХ 
F9CF 31 Шаһ PUSH cx 
F700 BAEOQ 137 MOV АН, AL i pave AL 
F9Dz 6104 338 PDY CL. 4 
F704 DZEB 135 SHR AL, CL i&hift AL right 4 plares 
FFU шт 3406 РОР CX 
FSD? EBOTDD 341 CALL HEXLDIGLDUT ioutput upper nibble 
ЕПА ВАС4 dac HU AL, AH restore AL inou we do lower nibble) 
F9DC EBOZOO ааз CALL HEXDIGOUT 
FDF 38 444 FOF АХ 
F"EO Ca 14% КЕТ 
34s 1 
ЕЗЕ1 147 HEXDIGOUT: ; CONVERT HIBBELE TO ASCII HEX 
F9EL 246F 3468 AND аш, OFH imask upper 4 bets 
FFES 0470 345 ADD AL. ФОН itrichu conversion 
FES 27 350 DAA 1 but 
FES 1440 351 ADC AL, 40H 1 it 
F9EB 27 332 Бағ i works, ! 
FE? EBEEDZ 353 CALL vIDnDOüUT sprint the result 
FEC СА 354 RET 
455 d ы 
ЕЗЕП 454 HEXCHA; | CHECK AL FOR YALTD HEX DICIT; COMVERT TO BIN 
F"ED Z2C230 357 Sut AL, 'O' . IF INVALID RETURN WITH CARRY SE] 
FIEF 720E 3958 Jd НИЕТ ‘Error. mot alphanumeric 
FoF! ЗСОА 359 СМР AL. GAH icheck for G-¥ 
FoFa ЕЗ 360 CHC 
F9F4 720% 351 ANE HRET ireturn о, k, if U-' 
FoF4 ACO? 262 SUB AL, 7 i ad jus t for A-F 
F9F& 30A 363 СМР AL, 10 
РУҒА FeO 364 мН НКЕТ return error if > | 
ЕЗЕС 3C10 363 СМР aL. 14 
ЕЗЕЕ FS ETT cmc 
FoFF C3 357 ННЕТ: НЕТ 
360 + 
Fado JF GETPARME: i146 BIT HEX VALUE TO Bx. ВХ 15 SHIFT REGISTER. ACCEPTS LAST 
a70 i ON ENTRY CX EQUALS NUMBER OF KEYPRESSES THAT CAN BE ACCEPTED 
371 iON EXIT АН CONTAINS TERMINATOR (І. Е. CR, SPACE! 
372 ı UNLESS THE TERMINATOR 15 INVALID (NOT EGUAL CR. SPACE OR 7,71 
ara ı IN WHICH CASE AN ERROR ІЗ GENERATED 
JA ѓ 
КАПП BHBODOO 375 rii На, iclear Gx 
ҒАОЗ ERESFE а?а LOOPT TALL COM IM "Ден а character 
FAUS 3C30 77 CHP AL. 0° ralphanumeric 7 
ҒАОВ 7410 378 JE BEXIT i МО... quit 
FADA 51 375 PUSH CX ТЕЗ... thin 
ҒАОВ B104 J80 nov CL, 4 ‘shift Be tn 
F400 D3E3 381 SHL Ax. ČL i mahe room far 
FAQF 5% зве РОР Сх ;latest addition 
FA]O EBDAFF 383 CALL HEZXCHHK check for valid hex and convert to binary 
FAIS 7i: 384 NI ERR РР invalid then rrinr!' 
FAIS EDE 385 ADD BL, AL + Dtheruism add it in 
FAL? ЕРЕй 384 LOOP LOOFS "Есер Joukang 
mceS-B&à MACRO ASSEMBLER v 1 DEE 
LOC ORJ LINE SOURCE 
FAI? C3 ЗВУ RET 
FAIA Cod BB BEX IT: СМР а "o" "Ерек far blank 
FALC F400 J87 ЈЕ EGOOGL 
FALE 3C2c кыа, СМР Ala 74” F Comma 
Faso 7407 371 JE BGDODD 
FAs! GCOD Ag CMP AL» CR і or Carriage retn 
ЕАД 740 33 JE BGDDD 
Fash ЕЗ?ЕҒҒ 194 ШЕР ЕНН Jı if nane of the Above the ERROR 
Fal? ВАЕ EL BGOOD: мох АН. AL i save terminator 
FA? C3 ата НЕТ 
ағ? і 
FA2C аты GETP ARHD іё BIT НЕХ VALUE TO DX. USE GETPARMR 
FA2C 93 dug PUSH Gx i save DX 
FAàgn ELOFF 400 CALL GETPARME iget the parameter 
FASO нара 401 мач OX, Вх : put it where it belongs 
FAIA SE 402 POP AX irestore Bx 
ғазз Са 403 КЕТ 
404 5 
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FA34 
РАЗА 
FAIS 
ҒАЗВ 
FAJB 
FAJD 
ҒАЗҒ 
FAJE 
FAAS 
Fada? 
FAA4B 


FAQ" 
FAs? 
FAJA 
FASC 
FAJE 
FAS i 
FAS3 
FAQ 
F AJD 
FAS? 


FASS 


FASB 
FAS 
FASA 
FASE 
FASD 
FA 
E 
FAS? 
FAS? 
FA&R 
FAGD 


21 
AŞFFFF 
ЕВСӘРҒ 


83 

21 

e 
BADO 
ВЭҒҒҒҒ 
ЕНӘПҒЕ 
ЕШФЕЕЕҒ 
7502 
BADA 
ЧАС 
2A 


MCE-B6 MACRO ASSEMBLER 


LOC 


FASE 
FASE 
PATO 


КА?1 
FAI 
РАТЫ 
ҒАУДЯ 
FAT? 
FAT? 
FATC 
Faro 


vO 
БАС? 
EHS7FF 
BAC 
EHOZFF 
36 

Ca 


HC5E-B& MACRO ASSEHBLER 


LOC 


FATE 
FATE 
БАН] 
FABA 
ғану 
FABS 
FABA 
FABC 


FABD 
ҒАНП 
FAO 
FA 


DB. 


ESDBAFF 


EBAAFF 
EBDSGFF 
41 


405 
406 
407 
406 
469 
410 
411 
412 
413 
414 
415 
415 
417 
415 
419 
az] 
azi 
422 
423 
ага 
425 
42 
427 
ага 
4259 
430 
431 
432 
аза 
434 
435 
436 
437 
438 
439 
440 


v IDB8B 


LINE 


441 
44g 
443 
444 
445 
446 
447 
дан 
449 
430 
451 
452 
453 
454 +] 


VIDBH 


LINE 


428 
43% 
487 
428 
494 
4&0 
4&1 
442 
463 
4464 
465 
466 
Ab? 
дан 
459 
470 
471 
472 
47a 
474 
475 
476 
АТТ 
47H 


SETUP, 

PUSH 
Mov 
CALL 
CMP 
JE 
CALL 
JHP 
MoV 
POP 
RET 


SET 1; 
SETZ: 


CLENGTH: 
PUSH 
CMP 
JNE 
JMP 
SUB 
MOV 
INC 
POP 
RET 


pay 


GETPARMAL. 


PUSH 
PUSH 
РМЕН 
Mav 
PUn; 
CALL 
СМР 
MOV 
rn 
POP 


GGU IT. 


SOURCE 


POP 
POP 
RET 


Ц 

OUTER 
PUSH 
ғы, 
CALL. 
riv 
CALL 
FOP 
RET 


SE JECT 


SOURCE 


+ 
4 
+ 


in ы ы шь ша ын ыи Cha ë MR "= dm 


FILL: 

CALL 
CALL 
CALL 
MOV 
INC 
i ООР 
RET 


FLOOP: 


VERIFY. 
CALL. 
CALL 
INC 


i GET FARMS IN ВХ AND DX. ALL PURPOSE PARAMETER СЕТТЕН 
Cx i&ave CX 
CX, OFFFFH ‘allow 44K taeypresses 
СЕТРАНҒП ОВЕ First parameter 
AL, CR check for carriage return 
SET1 tif sa CDE] defaults to [HX] 
GETPAHMD i otherwise get second parameter 
SETZ 
DY. ВХ 
Cx 

ı CCX T2--EDBXx1-0tB8x1«1, IFCEXISC EXT THEN ERR 

DA 
DX, DX iif ІНХІ > COX] 
CL1 i ther error? 
ERR 
Dx. GX ізіяр determine ditterence 
Cr. OX -әпі put in CX 
Cx iroun = difference + J 
Dx 

ГАШ 12-- ASCII HEX FROM CONSOLE 

: CAL] UNCHANGED IF NO PARAMETER EMICHED 
Bx i save Bx 
CX гелме CX 
Dx isave ПА 
DL, AL i save AL 
Cx, OFFFFH 164 Mëöypresses allowed 
GETPARME iget the parameter 
Cx, OFFFFH i how many parameters етпеттеп” 
GaU T ; if greater than tern then cant irie 
BL. DL iif zero parms entered restore nid value 
AL. BL iotherwise put it where 1€ belongs 
OX restore DX 
Cx iTeEStore CX 
Bx irestore EX 

«ЕНХ1 OUTPUT АЁ FOUR HEX DIGITS 
АХ 
AL. HH juutput 
HEXDUT i HH 
AL. BL і ат 
HEXDUT i GL 
АЖ 


COMMAND R 


| FILL 
SETUP 
CLENGTH 
GETPARMAL 
MLBX1. AL 
ВХ 
FLOOP 


SETUP 
CLENGTH 
Cx 


Жи И И АРИ ЕИ И e ЖЕ ЕИ ИЕ ЖЕРЕ SEERA ЖАРА И LL тет ll 


ОЦТІМЕБ E 
А 


Rana RR ыы а-л‏ ا ا ا ا ا ا ا ا ا RAGOEOEORGC4A‏ ا ا اا ا ا 


А BLOCK OF MEMORY WITH А 
iget start and end 
i compute the count 
i and get the constant 
i fill it 


CONSTANT 


»VERIFY EQUALITY OF ТЫП BLUCHE OF MEMORY 
;GET SOURCE START AND END 
iand compute the length 
Listing 1 continued on page 354 
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Listing 1 continued: 


КАЗА HAFA 
FATS 51 
FAG? B"FFFF 
FATA EB&J3FF 
FAVD 59 
FASE ВЕРЕ 
FAAD EBDZFE 
ҒААЗ 26 
FAA4 ВЕТОҒӘ 
FAA7 EBEEFE 
FAAA SE 
FAAB 

РААН F3 
FAAC Аё 
FAAD BH3F*v00 
FABO 7501 
КАП? CJ 


ҒАНЗ BODE 
КАП» АВ 
ҒАНА EBBCFE 
ҒАН?” ESESFF 
FABC EBCAFE 
FABHF Вай? 
ҒАС! НАЕО 
ЕАСЗ ЕНОНЕГ 
ГАСА EBBCFE 
FACT EBB*FE 
FALL 80LF 
FACE aH 


MCS-B4 MACRO ASSEMBLER 


Loc OBJ 


FACE EB*SFFF 
FADE БАО? 
FADS ЕНАЕҒЕ 
ҒАПУ? EBF4FE 
FADA EBABFE 
FADD 3204 
FADF EBHDOFE 
FAE2 EBAEFE 
FAES EBCA 


ҒАЕ? 

КАЕ? EBAAFF 
FAEA icon 
ҒАЕС 75023 
ҒАЕЕ EVOSFE 
ҒАҒІ EBSSFF 
FAFA 23 
ҒАҒЗ EBHJCFF 
ҒАҒВ BEF 
FAFA SB 
ЕЛЕП Э2ЕУ 
FAFD ҒЗ 
FAFE A4 
КАЕР C 


FBOO 

FBOO EBS3IFF 
FHO3 EB4A3FF 
ғййа EBI*"7OO 
Fao? ВАО? 
FBOB EBCOFE 
FBOE ЕН?ЯҒЕ 
FB11 43 
FBl2 F&CJOF 
ЕН15 7503 
FB17 ЕНОЗОО 
ЕП1А EZED 
ЕВІС C3 


FRID B3F*v01 
FHEO 740F 
FBZE 

FBZ ЕВЗОРЕ 
FEROS EBA"TFF 
РВе8 EBSAFE 
ЕП C3 


FH2ZC 

ҒНЕС EBOSFF 
FOF EB4JFE 
Fide ADDA 
ҒНЗ4 EC 
FUJI EB"5SFE 
FESS EBAAFE 
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VIDB&E 


LINE 


508 
207 
810 
0] 1 
212 
213 
214 
215 
218 
517 
318 
217 
Je) 
521 
Jae 
Ja 
Z24 
e 
deb 
чёт 
чей 
329 


230 
531 

232 
533 
uda 
Quy 
22% 
237 
S3B 
539 
240 
241 

"i^ 
24: 
544 
949 
542 
247 
548 
949 
350 
221 

Ir 
22 
594 
222 
22% 
227 
958 
557 
260 


VLOOP ; 
REPE 


WEAR: 


SOURCE 


MOVE : 


Ml: 


REF 


DLOOP! 


BNE XT 


r 
NUL INE- 


NUL INEZ: 


NUGUIT: 
і 
INPUT, 


MOY 
PUSH 
MOY 
CALL 
РОР 
MOV 
CALL 
PUSH 
мау 
CALL 
POP 


CMPS 


СМР 
МЕ 
НЕТ 


mov 
DEC 
CALL 
CALL 
CALL 
MOV 
mov 
CALL 
CALL 
CALL 
MoV 
ПЕС 


CALL 
MOY 
CALL 
CALL 
CALL 
КОК 
CALL 
CALL 
JUMP 


CALL 
CMP 
ЧЫ? 
JAPIP 
CALL 
PUSH 
CALL 
HOY 
POP 
HO 
HOVs 


RET 


CALL 
CALL 
CALL 
“пм 
CALL 
CALL 
INC 
TEST 
ANZ 
CALL 
LOGF 
RET 


CMP 
ЈЕ 


CALL 
CALL 
CALL 
RET 


CALL 
CALL 
HOw 
IH 
CALL 
CALL 


ЗІ, DA 
cx 


Cx, OFFFFH 


GETPARME 


3T: OFFSET VHEAD 
PRINTMESS 


SI 


DBYTE. DBYTE 


Cx. б 
YERA 


GX. SI 
Вх 
єп 
OUTER 
BLANK 
AL. HEDX 
АН, AL. 
HEXDUT 
BLANK. 
BL AN 
EX. D) 
Dx 


OUT Ex 
AL, nC BX 3 
BLANK 
HEXDUT 
DL ANH 
aL, АН 
BiNDOUT 
CTLCHEK 
WL DOF 


i МОЧЕ A 


SETUP 
AL. ООН 
M1 

ERR 
CLENGTH 


al. ВХ 


BEYTE; BBYTE 


154VE SOUTCE іп iil 


| OJK heuypresses вії owed 
eget the destination 


Linto DX 
ı SAYE SOUT CE 


Print header 
iTEStOTE source 


ido it! 
sall done? 
МО. . error 


ғ ҰҒ done then retorn 


Pgest the source aditr 
iad just it 


ioptput the addr 


| qet what‘’s there 
+ SEWE it in АН 
диёри ihe dota 


1 ЕР the destinatinan addr 
‚ъй just it 


idisplay it 
iget the data 


ı output the data 


determine had bits 
4 display in binary 
icheck for abort 

: Continue 


BLOCK OF MEMORY 
iget start and end 
iif not enough data 


i then error! 

i otherwise compute 
Бате start address 
rand get destination 
(EDI <-- gestination 


length 


(CSI <-- штен 
1... Mowe it... 


,DISPLAY MEMORY 


SETUP 
CLENGTH 
NUL 1 NEZ 
AL, PMI BKZ 
HEXÜQLUT 
BL ANH 
Bx 

BL. ОЕН 
DNEXT 
NUL THE 
DLOO? j 


cx. 1 
NUGUIT 


CALF 
OUT Gx 
BLANK 


ДЕР start ani enu 
кеп Compute length 
Set up console 

i ПЕН what's Ehere 
Print it 

rand a blank 


: test For 15 byte boundary 

i 1€ not then continue 

Potherwite sgt up consola fut new 
icontinue 


тс to пеш Lane 
print address 
and a blank 


1 INPUT FROM А ҒОЯТ 


SETUP 
CRLF 
DX, ВХ 
PL. 
HE DUT 
BL ANH 


кате port addre^:s 


ifead the port 
sprint data in hes 
1 ИТЕ 


iine 


MCS -Вё MACRO ASSEMBLER 


LOC 


FBJB 
FRESE 


FRGE 
ЕВЗЕ 
ЕВ42 
FHA4 
FE4é4 
FBAB 
FEA? 


FHAaA 
РОДА 
FHAD 


FBAF 
FBAF 
FHS2 
FESS 
F058 
FB5B 
FBSE 
ЕВ] 

FB&3 
FH55 
FRO? 
FRA 
FBAC 


FBSD 
FOSF 
Fave 
Еа 
FB77 
FES? 
FOC 
ЕВ?Е 
FIAL 


FBaz 
FUSZ 
FEBS 
FREE 
СЕНЕН 
ЁПНЁ 
FRI 

Fo94 
FES 
ЕВУ? 
РПА 
ЕГІ 


epon 
Fnen 


MCS-84 MACRO ASSEHBLER 


Lac 


FOSF 
FOAQ 
FBAJ 
F B44 
FBAS 
FBAB 
ЕВАА 
F BAL 
F BAF 


FBBRO 
FBBO 
FRB 
FREES 


FOG? 
FHB? 
F HBH 
FEDA 
FHHD 
FBHE 


OG 


ЕЕНУЯҒЕ 
сЗ 


ЕВР ЕРЕ 


ЕВЕ FFE 
ЕЕЕ: 


ESE2FE 
EBHFAFE 
ESIDFE 
EB2200 
ЕНОҒОО 
EBS500 
BAO? 
EBFEFD 
43 
EBC"FD 
Ears 
c 


BOIL 
EBHF2FD 
HOES 
EBE DF Û 
BACS 
EBEBFD 
BACI 
EBEA3FD 
pec 


ЕНАЕЕЕ 
ЕВЕПЕ В 
EB2200 
ЕНОҒОО 
Евгаоо 
EBCIFD 


aot 


OB 


Jg 

DA GEGE 
EE 

5А 
EBADFD 
BAER 
EBABFD 
НАСЫ 
Co 


BEABFB 
EBEZFL 
E 


od 
НЕГ 
EHBAFE 
38 

ca 


К IDBH 


LINE 


anl 
S52 
$43 
ae 
2A 
556 
557 
S48 
569 
570 
571 
572 
872 
574 
575 
576 
577 
578 
575 
580 
581 
582 
589 
584 
585 
38é 
voy 
588 
589 
590 
591 
592 
573 
594 
595 
gu 
ату 
ов 
599 
500 
501 
&02 
603 
404 
із 
506 
607 
608 
eg 
610 
811 
61g 
513 
514 


VJI1DBB8 


LINE 


81% 
815 
ші? 
618 
біт 
6.0 
ёгі 
fae 
bad 
ёж! 
625 
626 
E 7 
бан 
627 
40 
6231 
азе 
63a 
6394 
349 


SOURCE 


F 
ПШТЕШТ: 


сота: 


CHRITE: 


CLOOP 


CSTART- 


READ 


ALOOP: 


J 


CALL 
RET 


CALL 
mov 
DEC 
Mov 
пит 
НЕТ 


CALL 
JH P 


CALL 
CALL 
CALL 
CALL 
CALL 
CALL 
MOY 

CALL. 
INC 

CALL 
LOOP 
RET 


MOV 
CALL 
Mov 
CALL 
моч 
CALL 
моч 
CALL 
RET 


CALL 
CALL 
CALL 
CALL 
CALL 
CALL. 
MOV 

INC 

CALL 
i OOP 
RET 


READINIT: 


SOURCE 


CPROMPT: 


mot 


PUSH 
MOV 
OUT 
POP 
CALL 
MD 
CALL 
мо 
ВЕТ 


mp 
CALL 
RET 


LENGTHLDUT 


PUSH 
MOV 
CALL 
POP 
RET 


BINÜDLUT J binary 


4 OUTPUT TO А PORT 


SETUP ı Jet address 
AL. DL ; and data 

AL iadjust data 
DX. QX 

DX, AL ; Butput data 


1EXECUTE А PROGRAM 
SETUP ве the address 
Bx СП! 


«ЫНІТЕ TO CASSETTE 
SETUP iget the range 


CLENGTH .Enmpute the length 
CALF 
СРИПМРТ 
CSTART 
LENG THOUT itell length 
А. МІВХЈ i get a byte 
спит i output 
Ax ; next bate 
CTLCHEK icheck For abort 
LUO? -cantinue 
йі. ЗЕН ı Start byte 
COUT 
AL, Осен епс Byte 
COUT 
AL, CH |; high length 
COUT 
AL, CL iow length 
COUT 
; READ FROM CASSETTE 
SETUP iget address 
CRLF 
CPROMFT 
READINIT 
LENGTHOWT r prompt when reudaing 
СІМ iget a byte 
FIEBXx Ah AL 
ІЗ мохе Byte 
TLE içhech for aburt 
RLOOP "Euntainue 
AL. IIH "табақ ynterface 
DX 
DX. CSTAT 
Dx. AL 
DX 
СІМ 
CH. AL туе} high length 
CIM 
Che AL fend low length 


; CASSETTE PROMPT 
81. OFFSET CHEAD 
PRINTHESS 


i OUTPUT RECORD LENGTH 


Bx 

Вх. СХ „деб the count 
OUT Ox іпиЕри it 

Bx 


Listing 1 continued on page 356 


November 1980 © BYTE Publicatonsinc 355 


Listing 1 continued: 


ЕВВЕ 
ЕЗВЕ 
Fac? 
ЕНСЕ 
FECA 
FAC? 
ЕНСА 
Face 
FBCE 
FEDI 


ЕПП 
FEDS 
ЕЗБЕ 
FEDE 
FBDB 
FEDE 
FEEL 
ҒНЕ4 
ЕВЕ? 
ҒВЕА 
F EEA 
FRED 
FBEF 
FHF 1 
ЕВЕ е 
ЕВЕЗ 
FDBF7 
F BFE 
ЕНЕ9 
FBFC 
FBFF 


HCZ-BHé МАСНП ASSEMOLER 


LUC 


Foo? 
ЕСОЯ 
FCOS 
FCO? 
FCOC 
FCOD 
FClO 
ЕСІЗ 
ЕСІЗ 
ЕСІВ 


ЕСІЛ 
FCIA 
ЕСІП 
FCIE 
ЕСІҒ 
FUZZ 
PCere? 
FC2B 
FCD 
ЕСер 
Feao 
FC33 
== 
FC35 
ЕСІ? 
ЕСЗА 


FC3B 
FOIE 
FCAE 
FeAl 
FCA44 
Дер = 
FC4& 
FCA4B 
FCAA 
FCAC 
FCAE 
FCSO 
FCS 
FCS4 
Fco 
FCS 
FCS? 
FCSC 
FCSE 
FCF 
FCD 


EBB3FD 


BOES 
EB"DF-D 


ESSFFE 
EaVOFD 
BE7ZIFB 
ESBAFD 
EBAAFD 
EBCCFF 
EBB&FF 
ESCOFF 


EuSEF Û 
JAO7 
7507 
43 
ЕВЗЕЕ О 


ЕВ” ЕЕ 
EBB3FD 


ов.) 


BAG? 
BAF O 
EBCSFD 
EB/"FLD 
ӘН 
EGBEFD 
ЕНнгеғр 
Jeto 
EBCAFD 
EBD? 


EBITFE 
2:3 

EIS 
EB8SaFD 
BEBH5AFH 
ESg7uFD 
E@4AFD 
DIDA 
EB4IFE 
EB52FD 
ЗА 


ЕВЗ?ҒЕ 
СЭ 


EGF FD 
EGOGFE 
E&B31FD 
aud 


EBHDTFC 
EZE 
اج‎ 

gt 
EJE? 


ала 
ЫЗ? 
азВ 
“1% 
640 
841 
‘42 
405 
“йл 
645 
444 
&47 
646 
645 
630 
é51 
aoe 
653 
654 
655 
5626 
aay 
658 
559 
&60 
&&1 
өше 
653 
ей 
665 
644 
аш? 
4458 


VIDEE 
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PUTS YNC 


CALL 


SYNCLOGP 2 


COMPARE 


COMLOOF 


CoM): 


COMERR: 


SOURCE 


НЕХМАТН 


NTEST: 


HTESTI: 


ATLOOP 


THE AT 


MOV 
CALL 
CALL 
СМР 
JE 
CALL 
RET 


CALL 


CALL 
nov 

CALL 
CALL 
CALL 
CALL 
CALL 


CALL 
CMP 
JE 
INC 
CALL 
LOOP 
RET 
PUSH 
CALL. 
CAL.L 
CALL 


mon 
mov 
CALL 
CALL 
POP 
CALL 
CALL 
AUR 
CALL 
JHP 


CALL 
PUSH 
FUSH 
CALL 
мачы 
CALL 
CALL 
ADD 
CALL 
CALL 
РОР 
РОР 
SUB 
CALL 
RET 


CALL 
CALL, 
CALL 
PUSH 
FUSH 
HOV 
MOV 
NOT 
i 
MoV 
NOT 
СМР 
JNE 
Mow 
INC 
CALL 
LOOP 
POP 
POF 
«НЕ 


CRLE 


AL. DEAH 
COUT 
KEYSTAT 
AL. 0 
BYNCLOCOP 
АТМ 


SETUP 
CALF 


51. OFFSET СОМНЕАП 
PRINTMESS 


BLANK 
CPROMFT 
READINIT 


LENGTHOUT 


СІМ 

АЦ. МІША 
СОМЕ ТІН 
Вх 
СТШСНЕК 
соғ ПОР 


AX 
CALF 
DUT ix 
BLANK 


AL ,MEB2IJ 
DH, AL 
HEXLIUT 
BL ANE 
AX 

HEX OUT 
BL ANE 
AL, DH 

Bu LMOUT 
самі 


SI. OFFSET HEAD 
PRINTMESS 


CRLF 
вх, OX 
DUTE X 
BLANK 
Dx 

Ex 
Bx, Dx 
OUT Ike 


SETUP 
CLENCTH 


AL, МІВХЈ 
АН, AL 
AL 
MCBZE. AL 
AL. MLI'X] 
AL 

AL. Ar 
SHOR 
MCA. АН 
ax 
CTLCIIEK 
mTLüODOP 
CX 

Bx 
MTES1 1 


i SEND SYNC STREAM TO CASSETTE 


i sync Character 
bend it 

ісһесі for keypress 
кІЕТІ = fo kepri 
150 continue 

«Ignore the keypress 
iand quit 


i COMPARE INPUT FROM CASSETTE WITH MEMORY 


| print Мешіт 


"пет char tram cassette 
.tümpare with memory 
‘not equal’! rrm 

12 g£Qquval 

-Check for aburt 

1 then continue chur £ inf 


iif error gutput memory address 


1ggt memory data 
i wo it tun 
: Qutput what's in memory 


restore Cassette datu 
ı 6utput it 


determine bad bit: 
„апі print in binan 
»Continue 


, COMPUTE SUM AND BIFFERENCE OF TWO HEX 
‘pet the numbers 
. LAYE 


* them 


rprint the header 


в тШ 


: restore 
Аит ёте 
.gJdiffermenrr 


TEST 
пт start and sni 
compete lennth 


i gët what’s there 
i BEYE 1t 

(E pnmpjmmrernt 

iand stare it Baie 
ітрәй it again 
ife-complement 

115 at n k " 

IIF not then етти 
(."e&targ previous lur 
inert laratiun 
ichech for abort 
itentinue 


rtest Forever 


я "5 


FC42 
ЕС&Ь5 
ЕСАН 
Ер 


MLS -Bé MACRO ASSEMBLER 


LOC 


ЕСАр 
ҒС?О 
ЕСШ 
FCTAÀ 


FC78 
FC78 
FC7B 
FC7D 
ЕСТЕ 
ЕСВ1 

ЕСЕ4 
ЕСВ7 
ЕСЕ? 
FCRC 
ғсер 
FCBF 
FC9z 
ЕС9ӨЗ 
FCS96 
FC99 
ЕСП 
Feqe 
FCE 
FCAU 
FCA3 
FCAS 
ЕСАВ 
FCAA 
FCAD 
FCAF 


FCBO 
FCHO 
FCH 
FEBS 
FCH9 
FCHC 
ЕСПЕ 
FECU 
FCC. 
Fcca 
FECI 
FCCB 
FCCA 
FCCD 
FCDO 


FCIM 
FCDI 
FCDA 
FCD 
FCD" 


MCS-B6G 


LOC 


MC2-B& MACRO ASSEMGLER 


LOC 


ЕВІСЕП 
ЕВОФҒЕЕ 
EBIAFD 
Зас 


ORJ 


EBSEFD 
EB12FD 
EBJCFD 
EHED 


ЕНВФЕП 


EBF FFE 
EBFOFD 
370800 
EBFEFC 
вай? 
EBAZFD 
20 
BO2D 
EBaBOO 
ЗВ 
EBCZFD 
ЕНОВ9О 
BEG? 
аз 
E2EA 
EGDE 
ЯОР Себ 
TAF 
BOFCOD 
740g 
ЕФҒАҒС 
8807 
Ca 


ВУҒЕЕЕ 
EBSAFD 
EBBCFC 
ЕНӘСОҒС 
соя 
7403 
Bao; 
43 
ЕВЕ 4 
EBADFC 
2040 
EBODOO 
EBA1FD 
Ca 


ATEFA 
FACO 
AR SAF 4 
C 


аһ.) 


ПН.) 


MACRO ASSEMBLER 


71 
fro 
Feil 
Fee 


v I TBE 


LIWE 


fed 
72845 
pn 
TRO 
те? 
feo 
rao 
ғас 
#31 
fda 
Tag 
734 
735 
7de 
ТЗТ 
Fab 
тіз 
740 
741 
тас 
743 
тад 
74% 
744 
ra? 
746 
Faq 
750 
721 
75! 
753 
7995 
roo 
Fae 
far 
75H 
799 
Feo 
rol 
Yon 
TJ 
тая 
ғаз 
7 OÈ 
ҙа? 
748 
To? 
FY 
771 
МЕ 
ЖҮЗ 
774 
77% 
туы 


VIDGe 


LINE 


777 +4 


V1DB88 


LIME 


Jg 
TIT 
?БО 
7H1 
?B2 
783 
784 


TERR 


SOURCE 


ESUBST. 


MUSLOOP : 


SLOOP: 


SHE XT: 


GTEST: 


ül: 


AENTER: 


ELOOP: 


EEXIT 


K TOGGLE: 


SOURCE 


*&EJECT 


SDURCE 


ma ы, ыш mu Cm іш Un 


CALL 
CALI. 
CALL 
ZUR 


CRLF 
DUTDX 
BLANK 
AL, All 


HEXOUT 
BLANK 
GINOUT 
TNE x1 


TELL МЕЕН ABOUT WAT PEPTIRY 
ı output bad address 


‚ ай а Alek 


tej] vuser which 


ibits are ban in be... 


rand binary 


i enntinue 


ı SUBSTITUTE MEMORY WITH HEX DATA 


SETUP 


CRLF 

GUT Ex 
Сх, А 
BLANK 
AL. ML OX1 


AL. "=" 
VIDOUT 
ах 
GETPARMAL 
GTEST 
МІВХІ, AL 
Вх 

SLUOP 
NUSLOOP 
AH," 7 


Cx, OFFFFH 
GETPARMB 
CRLF 

CON IN 
AL.CTLO 
EEXIT 
МІЗХІН AL 


AL. "€ 
¥IDOUT 
ONT GX 


AL. BYTE PTR MCUCFLAGI 


AL 


HYTE PTR M[LUCFLAG23, AL 


iget address 


i ATH 
iprint it 


189 entries per lint 


‚ае what’s there 
„апі print it 


i save it 


with a prompt 


iTestaore it 


iget new data 
icheck far quit 


i Otherulise, 


put new баа ап memory 


iand continue 


iif blank then 


1continue 


Alf Carraiqe retur 
ithen we are done 


i otherwise 


, error! 


азга that last ane! 


i ENTER ASCII TEXT 
64M heyupresces 
І ДЕТ the entry address 


i dung? 
i ТЕН 


ІМ MEMORY 


МО . put data in memory 


»,Dputput the ending address 


i TOGGLE THE VFPER/LOIWER CASE FLAG 
get the Flag 


ı toggle 


put Flag bark 


Ae RE RARE AERE А-А-А И ЖЕЕ И-И АР ЧЕЛЕР Tie tte eT eee IIR RENE RE IR IERI Ne 


ж 
+ 
Ф 


IDEU DR I V FR 


i 
т 
* 


Listing 1 continued on page 358 


T 
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Listing 1 continued: 


HMC&-B&à HACRO ASSEMBLER 


LOC 


FCFD! 
ҒСЕҒ 
FDO! 
FOO. 
FOOe 
FDO4 
FDOS 
FDOH 
FDO? 
FOo? 
FDOOB 
FDOD 
FDOF 
F DIO 
Е010 


Foie 
F013 
FO14 
FD15 
FD17 
FD19 
FD1B 
FDID 
FD2eo 
FD22 
FDz4 
FD26 
Еп 
FD2B 
FDZD 
FD2E 
FDOF 
FD30 
F032 
NE: 
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20 
34 
we 
ЕНОЯОС 
3F 
ЗЕ 


53 
ВВІЕЗОҒ4 
247F 
7403 
EBO500 


BTLESOF4 
2h 
C3 


абаа 
#303 
£07470 


BASOC1 
HAC 
EAEC 


782 
TBA 
та? 
ТЕН 
789 
770 
FF) 
792 
7593 
7ча 
795 
796 
797 
798 
79% 
BOO 
BO1 
ноғ 
Bos 
HO4 
gos 
goa 
Bo? 
НОН 
вое 
B10 
B11 
Ble 
БІЗ 
Bla 
815 
Н1& 
B17 
БІН 
В1% 
B20 
B21 
A22 
Be3 
Bea 
A2% 
вг 
B27 
Бев 
Bev 
азо 
Boi 


¥ITDBH 


LINE 


832 
B33 
вза 
835 
B3 
B37 
B38 
839 
gap 
B41 
gag 
ваз 
844 
845 
8445 
B47 
Нан 
84% 


851 
B2 
854 
855 


ы іш жӛн чән шу шыш ыз шы ы ч 


VIDDUT: 


(жекеше CONVERTED CODE 


TERE. 


DRIVES TOL YDE 


Y IDEO 


INTERF ALI- 


converted From НОНО Assembler with CUMV—-BS 


TERE. 


+ И ++ H ЗА ЧЧ нығына нен ғыт ығын 


VIDEO ПНІМЕН 


PUSH 
PUSH 
PUSH 
CALL 
POP 
POP 
POP 
RET 


; YOE DORI YER 


VD 

VC 
AAD 
ҮНІ 
ЫЕ 
MRD 
MBF 
ODE 
BMOOE 
І 

I 
VIDEO, 


SOURCE 


L &. 
уйэ: 


SCROLL. 


Sl. 


EM 


EGJ 


ОЕ1Н 
TE OH 
OEOH 
DE 111 
OCOH 
DESH 
нен 
ван 
78H 


Вх 


ИХ, НОВО FTP 


AL. ТЕН 
SHORT L 2 
VOUT 


WORD PTI? HLx Y], 02 


Bx 


AL. OH 
SHORT L 1 
ЕМТІ 


aL, TEH 
SHDRT L 4 


BH. BO 
HL 
SHOR] L. ^ 


m- 


Ex 

OX 

C A 

AL, НЕШЕ 
VD, AL 

AL. AL 

VD, AL 
Ох, OL I HOH 
AL. DH 

MC CUAL 

CH. DL 

ОХ, VIDDBUF 
AL, VD 
HCcBx1. AL 


Gx 
ен 


L1 
AL , 1 


НЕСІМС HERE s*xkeu 


FDA 
EnaB8 
РОЗА 
FD3D 
FOF 
гра i 
FÛ3 
Fo44 
FAS 
FD4ó 
ЕІМІН 
FEJA 
FRAC 
FOIE 
ЕПП 
FOS. 
FOS4 
F Dah 


MCE-HR MACRO 


FECE 
FAEG 
DBOOF 4 
ВАЕА 
aac? 
ESE) 
oF 

к Ж. 
Tt 
ҒЕСП 
ЖЕР? 
FEC& 
BAGS 
ACD? 
ПО 
HAEA 
Doza 
EBE] 


LOC ова 


FSB 
FISA 
ЕПС 
F Q20 
FEJE 
FOSF 
Е 01 
FD 
Fiia 
Ере? 
FES? 
FDàB 
FDAD 
РОБЕ 


FETO 
ЕПТ 
FD74 
FOS 
FD?B 
ЕТА 
ЕРТС 
FD7E 
ғгно 
ҒГНІ 
FDB3 
FOSS 
FOO? 
FDadg 
FDEBH 
FDBA 
FDHC 
FCE 
F DBF 
FOI 
FOSS 
FDn*4 
FDOT 
FYE 
FORA 
FRC 
FOE 
FDA1 
FIAJ 
FUAS 
FIDAS 
FDA? 
FDAB 
FDAA 
FDAC 
FDAE 
FDB1 


FECD 
ТА 
27 
2A 
n 
DCAS 
ESE 
naso 
АСУ 
EED 
оре 
єс 
ESEC 
Ca 


Сор 
Tiea 
JCOA 
7415 
3cac 
741E 
3COB 
7401 
Cd 

BoaF 
ZAC? 
7701 
Co 


ЕҺЕО 
ЕЕС? 
сЗ 
FECH 
?зоз 
ЕЗ?ЕҒҒ 


ECD 
H730 
ЕВС 
Bova 
ESED 
апо? 
30 
ESEL 
PF 

48 

"E 
БАСУ 
DACH 
vale 
GOLFO 
EEAC 


AÓBSEPnBLER 


LINE 


ЕН 
BB7 
BBB 
нн” 
690 
Bul 

Bgm 
893 
aya 
gas 
876 
не? 
EG 
BFF 
епо 
guo 

Oe 
gU 
H04 
205 
06 
әр? 
708 
709 
910 
Fil 

Fla 
9213 

714 

915 
716 
зі? 
91H 
919 
qao 
Tol 

gag 
223 
7ed 

"ез 
LP 
“ту 
ФЕН 
те? 
Fag 
Fal 

Foe 
933 
934 

Fao 
Fdo 
та? 
238 
Que 


КСӘ-НЕв MACAO ASSEMELEA 


LOC OBJ 


FHOF 


ASSEMBLY COMPLETE: 


МП ERRORS FOUND 


LZ, 


eh 
Tae 


I DBA 


SOURCE 


SETCAV 


SETCUR 


d 
CNTL. 


CDS; 


ABE D 


„тран 


LINE 


940 


DEC 
JMZ 
POP 
POP 
FOF 
Mow 
OUT 
nov 
Sm 
OWT 
MOV 
SUE 
бит 
НЕТ 


CHF 
uz 
CHP 
dz 
CHP 
JÈ 
CMP 
JJ 
RET 
MD 
чын 
JNS 
RET 


ГМТ 
ING 
RET 
DEC 
JPZ 
JMP 


HP 
nov 
ЧМР 
Mov 
OUT 
mon 
408 
OWT 
АНЕ 
DEC 
SAHF 
MOV 
Он 
ымі 
MoV 
«НЕ 


ENDS 


SOURCE 


AL 

Vo. AL 

Bx. ЧІПВИР 
CH. Bl 

А. MÎ OXI 
VD. AL 


DX 


CH 

La 

[rH 

AL. П 
AL: OH 
21 

CH, DL 
аш, PH 
VD, AL 


ЕН 

Ez 

TA 

Dx 

Bx 

AL, VHODE 
VC, AL 
AL. П 
AL. HH 
VC, hit 

AL = 30C0H 
ALa AL 
VD. AL 


AL. CR 
SHORT CCR 
AL. | I" 
SHORT CLE 
AL, PT 
SHORT ChE 
AL. AS 
SHORT CES 


AL. FF 
AL. RH 
SHORT L. H 


VO. AL 
BH 


BL 
SHORT bL * 
Oe 


SETCUR 
BH. Bu 
SETCUR 
AL. BMDODE 
uc. AL 
Bx, 25980 
AL. AL 
VD. AL 


ax 


AL. DH 

AL. DL 

CFF1 

ВХ, ZS AFA 
SE TL AY 


END INTT 


Circle 275 on inquiry card. 


MARK GORDON 
COMPUTERS 


DIVISION OF MARK GORDON ASSOCIATES, INC, 


P.O. BOX 77, CHARLESTOWN, MASSACHUSETTS 02129 
(617) 242-2749 (617) 491-7505 


SD SYSTEMS COMPUTER KITS 

ж EXPANDORAM I (No RAMS)...... 169.00 
* VERSAFLOPPY CONTROLLER l .. 189.00 
ж SBC-100 Single Board Kit ......... 239.00 
x 280 Starter  ..................... 269.00 


OTHER SPECIALS 
ж 16K Memory Kit .................. 49.00 
ж CAT Модега.................... 151.00 
ж Leedex Monitor ................. 109.00 
А Аїап400...................... 499.00 
ж Atari 800,,.................... 779.00 
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We accept Visa and Masterchange. We will ship C OD. certified 
check ur money order anly. Massachuseils residents add 5 percent 
58185 lax. 


The Company cannot be Hable lar pictorial! ог typographical inaccuracies. 


ATTENTION 
COMMODORE 
DISK OWNERS 


Never sort another disk file! 


With Creative Software's ISAM [ile handling routine, your files 
are always maintained in sorted order. 2K bytes of assembly 
language subroutines allow you to: 


CREATE anew ISAM file 

OPEN an existing file 

READ key and data from file 

WRITE key and data to file 

* READNEXT key and data from [ile 

* DELETE key and data from file 

e CLOSE file 

e SUPPORTS up to 5 open JSAM files simultaneously 


Available for 16K or 32K CBM computers and 2640 disk units 
$99.95 + £2.50 shipping 


Seon 10 be available for СВМ Bül& und 6032 computers with 8050 disk 
drive, Manual available scparatehs for $15.00 


Creative Software 


Р.О. BOX 4030, MOUNTAIN VIEW, СА 94040 
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Text continued from page 347: 
followed by a RET (return) statement. Then replace: 


FBDE DW ЕКЕ 
with 


FBDE DW TESTMEM 
Notes on Performance 

How does the 8088 stack up in performance versus the 
popular 8-bit processors of the 1970s? To answer this 
question, we must develop at least a rough definition of 
what we mean by performance. 

To evaluate performance [ use three criteria: 


9 the execution speed for a set of applications, 

Ф the amount of memory required ta implement the ap- 
plications, and 

the amount of software-development effort required 
tor application implementation (as measured by lines of 
assembly-language code). 


An appropriate set of applicatious will include a mix of 
mathematics, data-handling and process-control-type 
programs. [n addition, both execution-bound (eg: heavy 
calculation) and bus-bound (eg: bubble sort) applications 
should be included. 

This article is not meant to be a full-fledged benchmark 
report. Nevertheless, using my own background, 
manufacturer's documentation, and other sources, | have 
come to the following conclusions concerning the 5 MHz 
8088, which on the average: 


Ф {5 1.5 to 5 times faster than the fastest versions of other 
popular 8-bit machines (ie: Z80B, 68B09, 6800, 8080А, 
etc), 

@ will typically require only 50% to 75% of the memory 
devoted to code by these other machines for a set of ap- 
plications, and 

Ф requires substantially less (as little as 50% or less) lines 
of code to implement a benchmark than these other 
machines. 


Execution speed is the most visible measure of perfor- 
mance. Factors which contribute ta the 8088's superiority 
are: 


e The high standard clock rate: The standard 8088 runs 
at 5 MHz (in fact, possibly faster if you're willing to ex- 
periment), Intel claims that, next year, specially selected 
8 MHz 8088s will be available. If 5 MHz 8088s are fast, 
8 MHz B088s will be unreal. 

e The pipelined architecture: This architecture allows 
overlapped instruction fetch and execution, eliminating a 
traditional performance limitation present in other 8-bit 
machines. 

Ф The 16-bit internal data paths: These enhance data 
movement and manipulation capability. 

® Its rich set of arithmetic instructions: Math-oriented 
applications are served exceptionally well by the 8088. 
The 5 MHz 8088 can do most 16-bit integer math (add, 
subtract, multiply, divide) faster than a 9511 hardware 
math chip. 
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© Powerful addressing modes: The 8088 allows up to 
four address components to be used in calculating an ab- 
solute physical memory address. [n addition, most in- 
structions can operate directly оп a memory location, 
eliminating the traditional accumulator bottlenck tound 
in other machines. 


The amount of memory required can have significant 
cost ramifications for an application. Here again, the 
16-bit internal organization and powerful addressing 
modes of the 8088 reduce memory requirements. In ex- 
treme cases (heavily word- or math-oriented) the B088 
can implement applications in as little as 20% to 3096 of 
the memory of other B-bit machines. 

The number of lines of code required to implement an 
application becomes more and more of an issue each day. 
For instance, the Department of Defense states that one 
line of debugged, documented code now costs close to 
$60. Programming costs continue to rise, while produc- 
tivity remains relatively fixed. This suggests a real "soft- 
ware crisis" in the 1980s. 

The 8088 can require as little as 50% (average perhaps 
75%) of the lines of code as compared to other 8-bit 
machines. This is because one assembly-language instruc- 
tion can generate up to 6 bytes of code, and the instruc- 
tions implemented are very powerful relative to other 
popular microprocessors. 

А summary chart of my findings is shown in figure 3. 
The relative performance of the 8088 (5 MHz), 6809 
(2 MHz) and Z80A (4 MHz) are shown, with ап 8086 
(true 16-bit machine) thrown in for reference. A differen- 
tiation between word- or bus-oriented and byte- or 
execution-oriented applications must be made here. Note 
that the bus-oriented versus execution-oriented differen- 
tiation does not apply to nonpipelined machines like the 
ZBOA or 6809. The byte-orientation versus word-orienta- 
tion differentiation does affect the performance of these 
machines. 

Full-speed memories are assumed as shown below: 


Processor Access Time (approximately; 
5 MHz 8088, 8086 480 ns 
2 MHz 6809 320 ns 
4 MHz ZB0A 250 ns 


Аз shown above, the 8088 can function at maximum 
speed but still use slower memory than the other 
microprocessors. In many cases (especially EPROMs), 
slower-memory-speed selected parts have much lower 
prices than faster selections, 

Essentially, the 8088 has fram 1.5 to 2.5 times the per- 
formance of the fastest 8-bit competition. Of course, the 
performance improvement over older 8-bit processors 
(ie: 6800s, BOBOAs, etc) is even higher. 


Finale 

In the text box on pages 344 thru 346 you will find a 
full description of each MONBB8 command. A complete 
listing of the monitor program is given in listing 1. 

The 8088 is not only the highest performance 8-bit pro- 
cessor available, but represents a "bridge" to the new 
architectures of the 1980s. | hope that you have found the 
8088 project as challenging, educating and rewarding as | 
have. Welcome to the future! B 


Add Macro Expansion 
to Your Microcomputer 
Part 2 


David C Brown 
1704 Manor Rd 
Havertown РА 19083 


Last month, I discussed the definition and use of the 
macro instruction and detailed a set of requirements for a 
macro processor, Part 1 also gave an overview in the 
form of text and flowcharts of how this macro processor 
would operate. Figures 1 thru 11 provide a more detailed 
flowchart of these processes and roughly correspond to 
the overview flowcharts in figure 1 af Part 1 of this article 
(October 1980 BYTE, page 162). Frequent reference 
should be made back to these overview flowcharts when 
reading the detailed flowcharts of figures 1 thru 11. À 
glossary of terris appears on page 371. 

This completes the explanation of the macro definition 
and expansion. In the rest of the article | will discuss the 
interface of the macro processor to an assembler, as well 
as possible enhancements. 


Alternate Implementation Approaches 

The last hurdle to clear is how to tie this macro facility 
into your assembler. Basically, there are two ways this 
can be done, preprocessor or in-line. The approach used 
depends upon your situation. 

The simplest way to use your macro processor is as a 
preprocessor, This can be done in two ways, In the first 
way, the macro processor is a separate program, reading 
your source program and writing an output file of ex- 
panded code to cassette, paper tape, floppy disk, etc; it is 
this output file that is read into the assembler instead of 
the original source. While this is the easiest wav to use the 
preprocessor, it is also the worst from the viewpoint of 
efficiency, requiring an intermediate file and a longer run 
time, However, if vou cannot modify the assembler itself, 
this may be the only approach you can take. 

À second, more efficient, preprocessor approach is to 
locate the read routine in the assembler and replace it 


Listing 1: Example of keyword parameters. A change that can be 
made in the macro assembler involves the use of keyword 
parameters. These allow the user to specify variable symbol 
values in any order or by default, The macro definition for 
MOVE is given in listing la; two examples of a macro call and 
its resulting code are given in listings 1b and 1c. [n listing 1b, 
both &TO and GFROM are assigned the default values given in 
the prototype statement of the macro definition, In listing Іс, 
the value for &FROM is specified by default. Note the absence 
of the ampersand in naming variable symbols within the macro 
call. 


is MACHO 
2 &IUMP MOVE  &TOZFIELDB, FROM = FIELDA,&SLENGTH = 
3 LXI B,&TO 
4. LXI D, &FROM 
E. MVI H.&LENGTH 
Е, &JUMP LDAX D 
7 STAX B 
B. INX B 
24 INX D 
10. DCR H 
11. INZ &IUMP 
12. MEND 
{lk} LOOP MOVE LENGTH=19 
LXI B,FIELDB 
Lal D,FIELDA 
МҮ] Н,10 
LOOP ГАХ D 
STAX В 
INX B 
INX D 
DCR H 
INZ LOOP 
(lc) LOOP MOVE LENGTH=3,TO=NEW 
LXI B,NEW 
LXI D,FIELDA 
MVI Н,9 
LOOP LDAX D 
STAX В 
INX B 
INA D 
DCR H 
INZ LOOF 
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with a call to the macro processor. This is the direction 
taken in my flowcharts since it is a compromise between 
a separate program and making major revisions to the 
assembler. 

Replacing the read routine is not as easy as it sounds, 
however. Mlicroprocessor assemblers typically изе 
character assembly rather than line assembly. They read 
the source statement one character at a time and process 
each character as it is read rather than reading an entire 
source statement and having the whole statement 
available to work on. My flowcharts are designed for line 
assembly in that a model statement is completely expand- 
ed before it is passed to the assembler. 

If your assembler uses character-assembly processing, 
it will call the macro processor for each character. This 
will require the read routine to expand the model state- 
ment on the first call and pass it one character at a time to 
the assembler on successive calls until it is completely 
transferred, at which point the read routine will expand 
the next model statement. You can also modify the 
model-expansion routines to pass the statement а 
character at a time directly from the expansion routines, 
but this is a little more difficult. 

The worst drawback of either preprocessor approach is 
that every operation code is looked up twice, once by the 
macro processor to check for macro calls and once by the 
normal assembler. This is quite time-consuming. Perhaps 
the most efficient way to incorporate macro processing is 
to put the macro processing in-line with the assembler's 
operation-code-lookup and read routines. This requires 

Text continued он page 3&6 
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e TEKTRONICS EMULATOR 
е PRINTER INTERFACES 
е CHARACTER GENERATOR 


Designed to work with the CDL 


DYNAMIC BLACKBOARD 


High Resolution Graphics Interface 


а 512 x 640 Matrix е High Speed е Gray tones and color 
è Light pen е Fast delivery е 2-year field experiance. 


"Offer good until January 31, 1981. 
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к= ШЕН ——— ——— о ——————Є—Є=_ 
The worst drawback of the 
preprocessor approach is that every 
operation code is looked up twice. 


LI ) 


ABSEMBLER 
INITIALIZATITIH 


Cont 


BUILD ГДЕ 
MACRO STALE ENTET 
DF ALL ZERO 


DET MACRO 
SWITCH б 


CHECK MACHO: 


LEVEL OF CURRENT 
WACHAQ STACK ENTRY 


LORD MODEL = 
POINTER ЕШМ 

ENTRY ІН MALO 
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Figure 1: Overview flowchart Jor macro definition and expan- 
sion. This flowchart, MAIN, takes an assembly-language file 
containing both macro definitions and macro calls, stores the 
definitions, expands macro calls, and completes the work of a 
regular assembler. The boxes marked with asterisks represent 
the code that performs the assembler functions; the remaining 
boxes represent the code that is added through modification of 
the assemblers "read source" routine lo implement the macro 
facility, Refer to the flowcharts in figures 2 thru 11 on pages 363 
thru 370. 
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Figure 2: Flowchart for STORE subroutine, This subroutine stores an entire macro definition within the macro-definition storage 
area. MAC RO-SWITCH is a flag that tells the program what kind of line the routine is expecting next. MACRO-SWITCH —0 means 
that the computer is ready to process a new macro definition; MACRO-SWITCH =] means that the computer has found a MACRO 
statement ана is looking for the prototype statement. MACRO-SWITCH=2 means that the computer is ready to process the second 
line of the prototype statement, if there is one. MACRKRO-SWITCH =3 means the computer is ready to process the body of the macro 
definition. 
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Figure 3: Flowchart for PROTOI subroutine. This subroutine stores the prototype label, if 
any, the macro name, and calls РЕОТО2 ір store the prototype variable symbols. 


Figure 4: Flowchart for PROTO2 subroutine. This subroutine stores the variable symbols of a 
macro prototype statement in the directory. 


Figure 5: Flowchart for MEND subroutine, This subroutine does several housekeeping chores 
associated with ending a macro definition. 
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Figure 6: Flowchart for MODEL subrou- o 
tine. This subroutine stores one model 
statement of a macro definition in the 
macro-storage area. 
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Figure 7: Flowchart for ALLOC 
subroutine. This subroutine is called 
when a macro call is found in the body 
of the assembly-language program; it 
sets up pointers in the macro stack and 


symbol table to identify the current values of the variable sym- 
bols as defined in the macro call. 


Get down to business with CBS. - - 
THE CONFIGURABLE BUSINESS SYSTEM'" is a 


ready-made set of programs that lets you customize 
your computer without ever using a complex 
programming language. 


* It makes accounting a 1,2,3 operalion. 
It turns inventories into child's play, 


50 easy, you might still think youre playing а game! 
WITH YOUR COMPUTER? 
Disks and manual, $385. Manual only, $40. 

CBS Disks can fit any 6080 or 780 computer with 


CPIM* is a Trademark of Digital Research Corp 


CP/M, Your DMA representative can tell you about 
PDOS, our CP/M compatible operating system, and 
ASCOM, an Asynchronous Communication Control 
Program. 


ОМА * WE SPEAK YOUR LANGUAGE 


DYNAMIC MICROPROCESSOR ASSOCIATES + 545 FIR Avenue » Mew York, New Tork 10017 = 1212] 853-1721 е Master Charge and VISA accepted 


Circle 299 on inquiry card. 


November 19800) BYTE Publications Inc 365 


STORE VARIABLE 
ETHOS POINTED TO Вт 
DIREC TORT АР: [еШ 


POINTER ІН CURRENT ТМ 
BOL TABLE ENTHT 


STORE П IM LENGTH 
FIELD OF CURRENT 
ETHEL TABLE ENTRT 


STORE "5" IH INDICATOR 
FIELD DF CURRENT 
SMELL TABLE EHTR* 


MAT FE - 
LEvEL 21 
n 


“г? 


| АМЕ НЕКТ Теп} І 
| CHARACTERS POINTED 


RESTORE OLD 
nTMBUOL-TABLE- POINTER 


STORE YALE 
LENGTH IN CURRENT 
SYMBOL TABLE EHTRT 


STORE ALYE STORAGE- 
POINTER IM VALDE 
ADDRESS OF LEURRÉNT 
5TMBDL TABLE ENHTRT 


STORE SAYED 
[MDL атн IN 
CURRENT SYMBOL 
TABLE ENTR'T 


RESTORE DL D 
VALUE - STORAGE -POINFER 


- 
ЧЕВ 
1 Т 97 MODEL POINTER pp o Г pars HODE L- ! 
АМ А А t | POINTER POINT айп 1 TË 
i o —————— - | Ga BLANY, CARRIAGE | |—— — MODEL-FOINTLR 
| 


| RETURM,GR cgi 


gc a ی‎ 
| 15 НЕХТ CHamacten l 
| POINTED TO BF I--—- ғ 
L mbpEL POINTER: "B^ _| 


о 


JAC Z'YMEDL-TABLE - 


POINTER Ah 
RL ЦЕ = STORAGE = POAT 
ËA TEMPORARNM T 


SET Pago: 
SWITCH е DN 


5ИНЕТІТМТЕ FOR 
VÁÀRIAMLE суынын 


SEF PASS- 

SWITCH к GFF 
ZAVE INDILATOR IN CURRENT 
ЖҮМБЇН. TABLE CHTRT 


ADD ] TO TES 
МӘрЕТ-РОІМТЕН 


Ай I TO VALUE 
STORAGE -FOINTER , 
&DD B TQ DIRECTORY- 


$YMBOL-TOINTER, AGH 
12 TO SYMBOL - TABLE - 
POINTER. 


ОДЕ 5 

MODEL- 

POINTER PDINT 

т CARRIAGÉ 

RETURN 
n 


POINTER PDHHT- 
ED AT û COMMA 


FRAINT "EMAGA 
Ine GMEL ЕТЕ 

CHARACTER STARS” 
ES AOR MESSAGE 


SET QUOTE «OFF 


SHATAAET I FROM 
PAP AM ETER-C OUT 


НЕТШЯН 


Figure 8: Flowchart for ENTER subroutine. This subroutine, called by ALLOC, stores the current value of a variable symbol in the 


symbol table. 


Text continued from page 362: 

source listings for your assembler and enough courage on 
your part to modify your assembler. The operation-code- 
lookup routine must be modified to first check for the 
identifier MACRO, at which point it stores the defini- 
tion. If the operation code is not MACRO and is not 
found in the assemblers operation-code table, the 
assembler must then look it up in the macro directory and 
expand it if found. 

In using this in-line approach, you also have to modify 
the read routines to make use of the macro-level counter, 
as is done at the beginning of the flowchart in figure 5. 
This approach, more ambitious than the others, is the 
best, and it should be taken if you have the assembler 
source and can take the time, It will result in an efficient, 
well-integrated assembler, rather than a patchwork crea- 
tion. However, if this route cannot be taken, the power 
of macro facilities is probably worth the inefficiency of 
the preprocessor technique. 
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Extensions 

If you are really ambitious, there are several other 
facilities that you can implement, Many of these facilities 
require modifications to the assembler as well as to the 
macro processor; but if you are still reading at this point, 
maybe you feel up to the task. 

A large improvement can stil be made in print 
facilities, As detailed so far, the macro call itself never 
gets to the assembler for printing so that you do not 
know from looking at the intermediate source listing 
which statements are generated by the macro assembler 
and which are in the original source. Ideally, the macro 
call should print and all generated statements should be 
identified as such. One solution is to print the macro- 
level indicator, since this shows the level of nesting when 
nested macro calls are used. You can also add an 
assembler directive that tells the assembler whether or 
not to print the generated statements, 

Another facility that you can implement is conditional 
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assembly, which was mentioned in Part 1 of this article. 
This would go along with the ability to define local 
variable symbols within the body of the macro defini- 
tion; these local variable symbols would be used for loop 
control and arithmetic within the macro definition. 

Another possible modification is the addition of global 
symbols and a global symbol table. This would allow 
you to pass variable symbols from one macro expansion 
to another. When a global symbol is encountered, vou 
look it up in the global symbol table to get its value. If it 
is not found there, it is added to the global symbol table. 
This global table does not have its entries deleted at the 
end of the macro generation, so the information put 
there is still present whenever the next macro call is pro- 
cessed, 

The method for handling variable symbols and their 
values detailed in this article is known as positional 
parameters. This means that the first variable symbol on 
the prototype assumes the first value on the macro call, 
the second variable symbol assumes the second operand 
value, and so on. А more flexible method is keyword 
parameters. With keyword parameters, the macro pro- 
totype might look like this: 


&LABEL MOVE &FROM=FIELDA, 
&TO=FIELDB, &LENGTH = 


DUDYE = Gh 


но 
SET QUOTE : OK о 
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ADD 1 TO 
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en SET QUOTE "OFF m | 


The macro call would then be coded: 
LOOP2 MOVE LENGTH 14, FROM = FIELDC 


Keyword operands are distinguished by an equals sign 
and have several interesting properties. As shown in 
listing la, the FROM = and &TO= variable symbols in 
the prototype specify a default value—FIELDA and 
FIELDB, respectively. If the FROM and ТО operands are 
omitted on the macro call, the defaults are used as in 
listing 1b; otherwise, the value from the macro call is 
used, as in listing 1c. The &LEMGTH = parameter on the 
prototype has na default, so it must be specified on the 
macro call. Also, since you specify the keywords on the 
macro call, they do not have to be in the same order as 
specified on the prototype. Otherwise, the keywords are 
used in the macro-definition statements just like the posi- 
tional parameters І have been discussing. 

Keyword processing requires a more complicated 
loading of the symbol table when the macro call is en- 
countered; it also requires modifications to the routine 
that stores the macro definition, since the defaults will 
have to be stored in the value-storage area and the direc- 
tory entries will have to be modified to point to the 
default values. It is a lot of work, but it is much more 
flexible. 
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These are just some of the enhancements you can im- 
plement. If you have access to the IBM Assembler 
Language manual (referenced at the end of this article}, SET БТАТЕМЕНТ- 
you will find that it gives much more detailed explana- 
tions of these facilities, plus others that I have not men- 
tioned. 


STATEMENT-BUILD- АНЕ А 


To those of you who are still interested, study of the BUILD-AREA TO 
text and flowcharts of this article is all you need do before BLANKS 


you can write your own macro assembler. Once you 
understand the processes involved (“walking through” 
the flowcharts with pencil and paper will help), there is 
no reason why you cannot give it a try. After all, there's 
no magic to system software—it's just another 
program. li 
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е, This subroutine, called by SCAN, substitutes the appropriate value for its corresponding 


GLOSSARY 


Conditional Assembly: a feature of macro assemblers that in- 
structs the assembler to generate or leave out certain lines of 
assembly-language code based on а given condition 
evaluated at the time of expansion. 


Descriptor: useful when working with strings of characters. 
It is a fixed-length entry containing the length of the string 
and @ pointer to where the string starts in the storage area, 
(Syrnbol-table entries can Ве considered descriptors.) 
Descriptors are used frequently tn assemblers and in high- 
level language compilers. 


Directory: if contains an entry for every macro de- 
fined, pointing to the start of the model statements and speci- 
fying the variable names (from the macro prototype) that 
must be entered into the symbol table before the macro is 
evaluated. 


Glabal Variable: a variable whose value is in effect for the 
entire assembly and for every macro generation. Use of a 
given global variable name, even within differen! macros, 
refers to the same value (unlike local variable symbols, the 
values of which are lost at the end of the macro expansion), 
In this article, &SYSNDX is a global variable. 


Inner Macro: a macro call specified within the model 
statements of another macro. When a macro referred to as 
the outer macro is generating statements and encounters an 
inner macro, it must stop, generate the statements from the 
inner macro call, add them to the statements belonging to the 
outer macro, then continue generating its own statements. 


Keyword Operand: a variable symbol followed by an equals 
sign; tt appears only on the macro prototype and the macro 
call. Unlike positional parameters, keyword operands can be 
coded in any order. They also allow the ability to specify 
default values in the macro prototype. 


Local Variable: a variable, the value of which is in effect only 
for the macro in which it is defined. All variable symbols 
defined in macro prototype statements are local variables. 
The same local variable symbol name used in another macro 
is treated as a separate variable, even though the names are 
the same. 


Macro: a user-defined assembly-language operation code 
that generates one or more assembler instructions. 


Macro Call: а pseudoinstructíon within ап assembly- 
language program that refers to a macro definition of the 
same name. The eventual result is the replacement of the 
macro call statement with the expanded model statements of 
the macro definition, 


Macro Definition: a sequence of statements that tell the 
macro processor what to generate when replacing the macro- 
call instruction. It is made up of a MACRO statement that 
signals the beginning of the macro, a prototype statement 
that defines the macro name and ils operands, a series of 
model statements that replace the macro call, and a MEND 
statement that signals the end of the macro definition. 


Macro Stack: a stack of certain information about currently 
incompleted macro calls; it is necessitated by the ability to 
call a macro within a macro. Each macro-stack entry points 
to the directory entry, the end of the symbol table, and tbe 
value-storage area for the macro, 


Model-Storage Area: an area of computer memory set aside 
for storing the model statements of all macro definitions. The 
directory entry for each macro points to the start of that 
macro's model statements in the model-storage area. 


Pass 1: the assembler's first reading of source statements. 
During pass 1, the assembler builds its symbol table, which 
includes every label in the program, and checks for duplicate 
symbols. 


Pass 2: the assemblers second reading of the source 
statements. At this point, all symbols are known to the 
assembler as a result of pass 1, and the equivalent machine 
code can be generated from the source code. 


Positional Operands: when the variable symbols in a macro 
prototype are defined as positional operands, they are 
assigned values from the list of operands in the macro-call 
statement in the order that they are defined in the prototype. 
The first variable symbol on the prototype gets the first 
operand value, and so on. 


Preprocessor: a routine or program that processes and usual- 
ly modifies the input before the main program gets it. Macro 
facilities are often written as preprocessors that replace 
macro calls with their expanded assembly-language 
statements before passing the source file to the assembler. 


Prototype: the second statement in the macro definition. it 
defines the label entry, the operation code (macro name), 
and the allowable operands (in the form of variable symbols) 
for the macro call. 


Recursion: a technique in which a called subroutine calls 
itself. A recursive function must be designed so that it even- 
tually returns a value rather than calling itself again: other- 
wise, it calls itself in a loop that never finishes. 


Stack: a last-in, first-out list that allows the user to remove 
only the value most recently placed onto the stack, Stacks 
are similar to the devices used to dispense plates in a 
cafeteria. Plates (values) are put on the top of the stack, 
pushing down all the others, and are removed from the top, 
causing the others to pop up. A stack in programming works 
the same way, giving rise to the terms PUSH and POP, 
which are commonly used when talking about computer 
stacks. 


Symbol Table: a stack containing an entry for each variable 
in the macro prototype. The symbol-table entry specifies the 
variable name, the length of its current value, and the ad- 
dress where the value is stored in the value-storage area. 


Text Compression: the process of removing all unnecessary 
blanks from a source statement in order to reduce the 
amount of space needed to store the text, 


Value-Storage Área: an area of memory set aside for storing 
the values associated with a program's variables. The 
symbol-table entry for each variable points to the start of 
that variable's value and specifies the value length. 


Variable: a variable (or variable symbol) is a character string 
that can have many different values assigned to it by either 
the programmer or the assembler. Variables can be either 
global or local; most references to variable symbols in this ar- 
ticle actually refer to lacal variable symbols. 
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The HP 82900 Series Hoppy-disk 
drives read double-sided, double- 
density, 5-inch floppy disks, and can be 
configured to provide from 279 К bytes 
to 1.08 megabytes of storage. The inter- 
face between the HP-85 and the disk 
drives is the HP-85 Mass Storage ROM 
(read-only memory). The ROM makes 


| - p * 


available thirty additional BASIC com- 
mands including a Translate command, 
which upgrades written tape-based pro- 
grams for use on the drives; the ability 
to store and retrieve the graphics display 
on the video screen; automatic default 
to the drive; and volume labeling, 
allowing users to refer to disks by name 


Floppy-Disk Drive for the HP-85 


and write programs independent of drive 
addresses. Prices for the floppy-disk 
drives start at $1500 for a single-master 
drive and go to $2500 for a dual-master 
drive. Contact the Inquiries Manager, 
Hewlett-Packard Co, 1507 Page Mill Ка, 
Palo Alto CA 94304. 

Снгів 662 on Inquiry card. 


Seven Spinwriter Thimble 
Fonts from NEC 


NEC Information Systems Inc, 5 
Militia Dr, Lexington MA 01273, (617) 
862-3120, has introduced Pica 10 Multi- 
lingual, Elite 12 Multilingual, British 
Elite 12, Greek/Times Roman, Scientific 
Times Roman, Super Courier/ 
Publishers, and Light Italic/Manifold 
type fonts, These fonts meet the special 
printing requirements of many in- 
dustries. The multilingual fonts offer the 
capability of printing over thirty 
languages. The fonts are offered on the 
NEC Spinwriter series of 55 character 
per second impact printers which feature 
the "thimble" print element. 

Circle 663 on Inquiry card. 


Line Driver Meets Bell Metallic-Line 5pecifications 


Tuck Electronics has announced a 
line-driver series for use on metallic 


Where Do New Products Items 
Come From? 

The information printed in the new products pages of BYTE is obtained fram 
“new product" or "press release" copy sent by the promoters of пеш products, If in 
our judgement the information might be of interest to the personal computing 
experimenters and homebrewers who read BYTE, we print it in some form. We 


openly solicit releases and photos from manufacturers and suppliers to this 
marketplace. The information is printed тоге or less as a first in first out queue, 
subject to occasional priority modifications. While we would not knowingly print 
untrue or inaccurate data, or data from unreliable companies, our capacity to 
evaluate the products and companies appearing in the “What's New?" feature is 
necessarily limited. We therefore cannot be responsible for product quality or com- 
pany performance. 
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pairs from 0 to 9.6 kbs for 4-wire full- 
duplex service, The driver complies with 
Bell 43401 amplitude and line balance 
specifications, and features a Floating 
receiver amplifier. The unit features 
analog and digital loop-back test 
facilities, and a blinking light which in- 
dicates when the driver is in the test 
mode. The driver supports an R5-232 in- 
terface. The unit is available in stand- 
alone and multiple units. Single unit 
price for stand-alone units is $175, and 
multiple-unit cards are $162. For more 
information, contact Tuck Electronics 
Inc, 3645 Industrial Park Rd, Camp Hill 
PA 17011, (717) 761-4354. 


Circle BH on inquiry card. 


PERIPHERALS 


Large-Screen Color Monitor 


The AM-26, a 26-inch color monitor, 
with aver 340 square inches of screen 
surface, combines Sony's Trinitron color 
system with switchable A/B inputs, 
switchable underscan, internal and exter- 
nal sync, and separate RGB (red, green, 
and blue) gun switches. Talley light, 


Digital Plotters from 
Houston Instrument 


The DMP family of plotters comprises 
two standard and four intelligent 
models. All these models are available 
with plotting sizes of 21.5 by 28 cm (8.5 
by 11 inches) and 28 by 44 cm (11 by 17 
inches). The DMP-2 is a 21.5 by 28 em 
plotter with ап RS-232C and parallel in- 
terface. It has а pen speed of 2.4 inches 
per second and can plot at 100 or 200 
increments per inch. The DMP-S has а 
surface area of 28 by 44 сіп and the RS- 
232C and parallel interface. The unit is 
plug-compatible with the DMP-2 and 
can utilize software developed for the 
DMP-2. The DMP-3 features a built-in 
microprocessor and pen speeds of 3 
inches per second, Use of Houston In- 


separate horizontal and vertical scan 
delay are optional, and a separate 
tuner/audio amplifier and speaker sec- 
tion may be added. The Amtron AM-26 
is priced at $2395 from Amtron, Aptos 
СА 95003, (408) 688-4445. 

Сігсін 665 on Inquiry card. 


strument's Digital Micro/Plotter 
Language alleviates the software burden 
on the host computer. Self-test and pen 
positioning are accomplished via a com- 
puter or terminal keyboard. The DMP-3 
comes with an R5-232C or Centronics- 
compatible interface. The DMP-6 is a 
21.5 by 28 cm version of the DMP-3 
and features a pen speed of 2,4 inches 
per second. The DMP-4 and the DMP-7 
utilize electronic controls to facilitate 
positioning of the X and Y axes, Self- 
diagnostics are activated through front 
panel controls. Prices for the DMP 
Series plotters start at $1085. For com- 
plete information, contact Houston In- 
strument, 1 Houston 5q, Austin TX 
78753, (512) 837-2820. 


Circle 666 on inquiry card. 


Paper-Tape Reader 


А paper-tape reader/transmitter, the 
Model 612, is available from Addmaster 
Corporation, 416 Junipero Serra Dr, San 
Gabriel CA 91776, (213) 285-1121. The 
612 features the ability to read five- to 
eight-level tape and to transmit 7 to 11 
frames per character at 50 to 9600 bps 
(bits per second). Other features include 
starting and stopping on character at all 
speeds; choice of manual or automatic 
control; 90 ta 260 V, 50 to 60 Hz power 
sources; and even, odd, or no parity; 
with a choice of desk-top or rack 
mounting. The price is $656 to $779. 
Circle 667 en inquiry сага. 


Chatterbox from 
Micromint 


The Chatterbox is a packaging com- 
bination of the presently available 
COMM-80 170 (input/output) interface 
for the TRS-80 and an acoustic modem. 
This box can turn even a 4 K-byte 
TRS-80 into a full time-sharing terminal, 
The Chatterbox includes a built-in pro- 
grammable 50 to 19 K bps (bits per se- 
cond) serial port, a Centronics- 
compatible parallel printer port, а 300 
bps acoustic originate modem, and a 
spare TRS-BUS expansion connector, It 
comes with a power supply, connection 
cable, manual, and smart terminal soft- 
ware, When the modem is in use, the 
data conversation is automatically 
routed to the serial output port for 
printing. The Chatterbox allows a 
ТЕ5-80 to communicate with time- 
sharing systems such as Micronet and 
the Source. In addition, Chatterbox can 
be used simply to provide an address 
selectable serial and parallel port. it is 
completely hardware- and software- 
compatible with existing TRS-80 pro- 
ducts, and it connects either to the 
keyboard connector or screen printer 
port on the Expansion Interface. It does 
not require the Expansion Interface for 
operation. The Chatterbox is available 
for $259 from The Micromint Inc, 917 
Midway, Woodmere NY 11598, (514) 
474-5793. 


Circia 568 on Inquiry card. 
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Casio Markets Its First 
Computer 


The FX-9000P computer, priced under 
$900, has been introduced by Casio Inc, 
15 Gardner Rd, Fairfield NJ 07006, (201) 
575-7400. It features instantaneous 
operation of the user system when the 
power is switched on. À graphic-display 
system makes it possible to display 
graphs, diagrams, and tables. The FX- 
9000P has all Functions necessary to per- 
form scientific and technical calculations 
and business analyses. The machine ac- 
cepts memory packages to expand 
memory capacity. 


Circle 670 on inquiry card, 


British 5-100-Based 
Microcomputer 


The Tuscan 5-100 is based on the 
[EEE (Institue of Electrical and Elec- 
tronics Engineers) standard 5-100 bus. 
This single-board computer uses a Z80 
microprocessor, can store 64 K bytes of 
programmable memory, is CP/M com- 
patible, and includes a printer interface. 
Expansion capabilities include high- 
resolution graphics and speech synthesis 
cards. Transam offers application soft- 
ware packages that include BASIC and 
Pascal Tuscan 5-100 prices start at £195 
for kits. For details, write Transam, 12 
Chapel 5t, London NW1 5DH, England. 
farcle ЕТІ оп inguory card. 
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The TX Series microcomputers from 
Canon feature a 6809 microprocessor, 
extended BASIC and assembler lan- 


guage, a twenty-column alphanumeric 


video display, and a built-in twenty-six- 
column triple-copy impact printer. The 
models have 15 K bytes of user memory 
which can be expanded to 31 K bytes. 
Each model has an RS-232 interface port 
and a modem port. The TX-25 is a pro- 


grammable machine with a full 


SYSTEMS 


Systems from Wang 


The Office Information Systems 
(OIS) Models 115-1 and 115-2 incor- 
porate hard-disk drives located within 
the master control unit. The OIS 
systems can utilize the Wang Office- 
BASIC language, telecommunications 
and high-speed image printing 
capabilities, and Wang MAILWAY elec- 
tronic mail software. These systems 
combine word-processing and data- 
processing capabilities in one device. 
The Model 105 supports two work- 
stations and one printer, and contains a 
2.5-megabyte hard disk. The addition of 
text editing, hyphenation, and justifica- 
tion ta the 105 provides a complete 
photocomposition system. The 105 
begins at $9300. 

The 115-1 and 115-2 support more 
users, peripherals, and larger hard-disk 
storage units. The 115-1 begins at 
$13,400, and the 115-2 starts at $15,400. 
For complete information, contact Wang 
Laboratories Inc, 1 Industrial Ave, 
Lowell MA 01851, (617) 459-5000. 


Girele 669 on inguiry card 


typewriter keyboard and a built-in 
Canon floppy-disk drive. The TX-10 and 
TX-15 are nonprogrammable. The TX-15 
incorporates a typewriter keyboard, 
while the TX-10 has a ten-key pad with 
twenty-six labeled keys. The price for 
the series is $1295 from Canon Systems 
Division, 10 Nevada Dr, Lake Success, 
Long Island NY 11042, (516) 488-6700, 


Circle 672 on inquiry card. 


GRAPHICS 


Colormaster Video and 
Graphics Board 


The Colormaster allows users to pro- 
gram virtually any display format (eg: 
64 by 32, 128 by 16, and 80 by 25). The 
board is designed for 5-100 bus systems. 
Characters may be reversed, dimmed, 
flashing, underlined, and any of eight 
colors, Bit-mapped graphics or an op- 
tional PROM {programmable read-only 
memory) graphics set may also be dis- 
played, Another option allows extension 
of the character set to include 128 user- 
defined characters, The Colormaster kit 
is $399: assembled and tested, it is $499; 
and the bare board is $79. For more in- 
formation, contact Місгорабуѕ, РОВ 
36051, Los Angeles CA 90036, (213) 

7 31-0876. 
Circle 673 on inquiry card 


Summagraphics Unveils 
Supererid Digitizer 


The microprocessor-based Supergrid 
utilizes a new technology—the Direct 
Magnetostrictive principle. This unit 
features high accuracy (+.005 inch or 
0.125 mm) and high-resolution 1,001 
inch or 0.025 mm) and eliminates the 
need far a biasing magnet. Supergrid is 
translucent with a flat surface: 
moreover, it supports a stylus and a cur- 
sor, and it permits simultaneous use of 
two digitizer tablets with the same driv- 
ing electronics. The Supergrid comes in 
11 by 11 and 20 by 20 inch forms, with 
larger versions to follow. RKS-232C, 
IEEE, 8-bit parallel, and 16-bit parallel 
interfaces are supported. The technology 
behind the device is based on a principle 
that replaces a matrix af magnetostric- 
tive wires with a matrix of plain copper 
wires and only one magnetostrictive 
wire per axis. For mare information, 
contact Summagraphics Corporation, 35 
Brentwood Ave, Box 781, Fairfield CT 
06430, (203) 384-1344, 

Circle G74 an inquiry card 


Hard-Copy Unit for Video 
Images 


The Tektronix 4634 Imaging Hard 
Copy Unit produces high-quality con- 
tinuous tone copies from raster-scan 
videa sources in seconds. Designed to 
provide photographic quality images, 
the device is aimed at digital image pro- 
cessing, pattern recognition, remote 
sensing, video-disk, and high-resolution 
display environments. The 4634 records 
on dry silver paper using a fiber-optic 
video display. The process requires no 
toners or developers. The copies have a 
twelve-tone gray-scale range. The 
approximate cost per copy is $0.20. It 
prints 6 by B inch images on 844 by 11 
inch paper. It is usually requires a single 
cable connection and can be interfaced 
ta most raster-scan video sources, 
whether analog or digital. An automatic 
gain-control circuit tracks the input 


Digitizer for the Apple II 


The 05-65 Digisector is a random 
access video digitizer for the Apple II. It 
converts a television-camera's output 
into digital information that the Apple 
can process, The Digisector features 
high-resolution reproduction, sixty-four 
levels of gray scale, and accepts inter- 
laced or industrial video input. The unit 
has on-board software featuring full 
screen scans directly to the Apple 
screen, random access digitizing by 
BASIC programs, line-scan digitizing Юг 


signal, Paper is available in 81: inch by 
500 foot rolls. Paper length can be ad- 
justed from 7 to 11 inches. For more in- 
formation, contact Marketing Com- 
munications Department, M 5 63-635, 
Tektronix Inc, РОВ 500, Beaverton OR 
o7077, (803) 682-3411. 

Circle 875 on inquiry card. 


reading charts or tracking objects, and 
utility functions for clearing and copying 
the screen, BASIC programs include a 
burglar alarm and a graph reader. Com- 
plete source listings are included in the 
package. The DS-65 is used for digi- 
tizing pictures; security systems; 
moving-target indicators; computer por- 
traits; reading paper tape, strip charts, 
bar codes, and more. The price is $349 
from The Micro Works, РОВ 1110, Del 
Mar СА 92014, (714) 942-2400. 

Circle 676 on inquiry card. 
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What's New? 


A Mail-List and Data-Base 
System 


SelectraSort is a mail-list, data-base 
management system, [t can pull records 
from mail-list Files on the basis of over 
sixty selection criteria. The mail-list-file 
maintenance module enters new records 
to the mail list and changes or deletes 
existing entries. The selection module 
pulls records form the files. The print 
module prints selected and master mail 
lists as well as mail labels. Sorts can be 
done by ZIP code, country, state, last 
activity date, amount purchased or sold 
last year and this year. SelectraSort is 
$195, which includes CBASIC source 
code. It is available on &-inch soft- 
sectored and 5-inch soft- and hard- 
sectored floppy disks. Cantact Software 
Hows, a division of MicroDaSys, POB 
36275, Los Angeles CA 90036, (213) 

7 31-0877. 
Clrela 57? an inquiry card. 


Vector Releases COBOL 
with Program Generator 


Vector Graphic Inc has released a 
version of its ANSI-standard CIS 
COBOL, featuring program generation 
capability. Version 4.2 of CIS COBOL 
implements the eight modules necessary 
to meet the ANSI Level 1 standard at 
the low-intermediate level, The 
FORMS-2 utility generates data-entry 
screens and can create error-free data 
input programs without the programmer 
writing a line of code. It is available 
from Vector Graphic Inc, 31364 Via 
Colinas, Westlake Village CA 91361, 
(213) 991-2302. 


Circle BER) on inquiry card. 


Disk-O-Tape 


Disk-O-Tape is a utility program for 
the Apple П and Apple II Plus com- 
puters, [t enables users to transfer the 
data from a floppy disk to cassette tape 
and back again, The program features 
sector-by-sector copy of a DOS 3.2 disk 
ta tape, error detection, and a verifica- 
tion pass for reliability. Each tape pro- 
duced by the program contains a boot- 
strap Юг easy loading on disk. The pro- 
gram allows user-assigned naming of 
tapes. Disk-Q-Tape requires at least 
32 K bytes of programmable memory. 
The program comes on a floppy disk 
with Testape, a program ta aid in ad- 
justing the cassette recorder for optimum 
performance. Disk-O-Tape costs $12 
from Dann McCreary, POB 16435-B, 
San Diego СА 92116. 

Circle 683 on Inquiry card 
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General Ledger for the 
Atari 


MicroLedger, the Compumax general 
ledger program, has been converted to 
run on the Atari 800. The Atari Micro- 
Ledger performs trial balances and pra- 
duces profit-and-loss statements and 
balance sheets. It Features updating op- 
tions, allowing the user to review and 
update records in the journal or chart of 
accounts; a running balance column in 
the journal listing: and error traps. The 
MicroLedger package retails for $140, 
which includes the program, sample 
data, and а manual. BASIC source code 
is also included. Minimum hardware re- 
quirements are the Atari 800 with 24 K 
bytes of memory and a floppy-disk 
drive; a printer is offered as an option. 
Contact Compumax Inc, РОВ 1139, 
Palo Alto CA 94301, (415) 325-4503, 


Сіггіз Е?В on Inquiry card. 


Job-Costing Package Under 
CP/M 


This job-costing package consists of a 
reporting facility, a job-costing accounts 
payable, and a job-costing payroll. 
These programs are designed to run on a 
ZBO or 8080 processor using the CP/M 
operating system. Other CP/M-like 


systems are also supported, The soft- 
ware will run on hard or floppy disks, 
The business applications are integrated, 
yet each will run singly. The price is 
$700 for a system From Arkansas 
Systems Inc, Suite 206, 8901 Kanis Rd, 
Little Rock AR 72205, (501) 227-8471. 


Circi 681 on inquiry card. 


Lifeboat Supports the 
Durango F-85 


Lifeboat Associates has made 
available its 8080 software line format- 
ted for the Durango F-85 computer. This 
software, which includes languages such 
as BASIC, COBOL, and Pascal; word- 
processing systems, such as Wordstar; 
communication software, such as 
BSTAM; and EE accounting 
packages, is available by the implemen- 
tation of CP/M. The first version of 
CP/M supports the F-85 with up to four 
floppy-disk drives. This is priced at 
$170. Later versions will support the 
12-megabyte and 25-megabyte hard-disk 
systems. Contact Lifeboat Associates, 
1651 Third Ave, New York NY 10028, 
(212) 860-0309. 


Гігсіп 684 on inquire card. 


SOFTWARE | 


Data Manager for the 
Apple 


Information Master is a data manager 
for use with the Apple and includes the 
ability ta do calculations, totals, sub- 
totals, and more, The program lets the 
user define, enter, edit, sort, and 
retrieve data. Printed report formats 
using the report-generation features can 
be defined, Other Features include screen 
formatting, error trapping, and the abili- 
ty to add, multiply, divide, and do ex- 
ponentiations. A program is included 
that transfers files from the Management 
System for use with the [Information 
Master. For turther details on the Infor- 
mation Master program, contact High 
Technology Inc, POB 14665, 8001 N 
Classen Blvd, Oklahoma City OK 
73113, (405) 840-9900. 


Сігсів 5798 an Inquiry card. 


Business Application for 
the HP-85 


Pro-Flow can Figure sales analysis, 
forecast performance for products, 
evaluate material costs, and perform 
cash-flow analysis for a year's opera- 
lion, By mixing initial raw data values 
with formulas, users can make projec- 
tions about future operations. Pra-Flow 
is designed to run on the HP-85 micro- 
computer. It is available at a suggested 
retail of 5150 from Scelbi Publications, 
20 Hurlbut St, Elmwood CT 06110, 
(203) 522-5515. 


Circle BAZ on Inquiry card 


RECLAIM “Hides” Bad 
Sectors and Tracks from 
CP/M 


Lifeboat Associates, 1651 Third Ave, 
New York MY 10028, (212) 860-0300, 
has announced a CP/M 2.0 utility pro- 
gram that tests floppy-disk and hard- 
disk systems for error-prone parts of the 
disk and allocates those parts to files 
that are invisible to the user. RECLAIM 
maps the bad spots out of the File direc- 
tory so that they cannot be used again. 
it safely tests the disk with or without 
data files, At the completion of the pro- 
gram, it announces the number of 
blocks hidden from the File system, 
RECLAIM is available on all CP/M 
media formats supported by Lifeboat 
Associates, The cost is $80, 


Circle 665 on inquiry card 


Digital Synthesizer for the 
Apple 


Mountain Computer Inc has 
developed the MusicSystem for the 
Apple Il, This sixteen-voice digital syn- 
thesizer permits the creation of the 
sounds of real musical instruments uti- 
lizing the principle of additive synthesis. 
The generation of sounds is accom- 
plished through programmable wave- 
Farms, envelopes, and amplitudes for 
each musical vaice, Software is included 
for editing and playing of compositions. 
The editar pragram permits graphical in- 
put af sheet music utilizing standard 
music notation, The player program per- 
mits polyphonic performance of musical 
compositions. Stereo output is to user's 
stereo amplifier and speakers or directly 
off card with stereo headphones. For in- 
formation, write or call Mountain Com- 
puter Inc, 300 Harvey W Blvd, Santa 
Cruz CA 95060, (408) 429-8600, 


Circle 686 on Inquiry card. 


New Business Software for 
the TRS-80 


American Business Systems (ABS) has 
announced that its line of Financial- 
and business-applications software 
packages are now available to users of 
Radio Shack TRS-80 computers. These 
seven new ABS packages offer the same 
full-scale features and capabilities as the 
company's software far larger mini- 
computers and microcomputers. 

The packages include a complete 
series of Financial systems, ranging from 
Accounts Payable and Receivable 
through Payroll, Order Entry and Inven- 


TR5-80 CP/M 2.0 with 12 
Megabytes 


Lifeboat Associates, 1651 Third Ave, 
New York NT 10028, (212) 860-0300, has 
announced the release of CP/M version 
2.0 for the TRS-80 Model II. The system 
features extended density format for 
each of up to four floppy-disk drives. 
Nearly 2.5 megabytes of storage is pos- 
sible with Floppy-disk drives alone, The 
Corvus 10 megabyte Winchester hard 
disk 15 suggested as a storage system, 
allowing CP/M ta access 12 megabytes 
of memory. A menu-driven configura- 
tion program allows total control of the 
parallel printer port and both serial 
parts of the TRS-80. 

The printer port software can be set 
to control a "dumb" printer that has no 
page control, or the software page con- 
trol can be disabled For printing checks 
or mailing labels. The system includes 
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tory Control to a fully automated 
General Ledger System. The application 
systems currently available include 
Financial Modeling and Real-Estate Sales 
Management. Additional packages soon 
ta be released will offer a Client 
Accounting 5ystem and a Cor- 
respondence Management Package, 
which includes a letter writter, word 
processor and mailing-label generator, 

Information is available from 
American Business Systems Inc, 439 
Littleton Rd, Westford М.А 01886, (617) 
488-3509. 


Girele БЕ? on Inquiry card, 


Functions to set data rates of from 134.5 
to 9600 bps (bits per second) for the 
serial ports, An ADM-3A emulation 
program is included which allows the 
ТІК5-80 to be used as a termina] through 
the serial ports. The system is offered 
with Corvus hard-disk capability for 
$250 and floppy-disk capability For 
$170. Сігсіе 688 en Inquiry cara, 


Software for the Apple II 


Softpoint, Dept C, 103 Clinton Ave, 
Terryville NY 11776, has announced 
cassette programs for the Apple il in- 
cluding Function Plot, Speed Reading, 
Road Kace, and more. The programs 
utilize the Apple's high-resolution 
graphics capabilities. The prices range 
from $5.95 to $9.95. 


Girele BB? on Inquiry card. 
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Reformat for the TRS-80 


Reformat is а programming aid to be 
used prior ta compiling with the 
Microsoft BASIC compiler, The BASIC 
compiler allows the use of long variable 
names which can contain BASIC re- 
served words, making the Format of a 
BASIC source file and the use of spaces 
critical. BASIC program files that are 
written as multistatement compressed 
lines will be rejected by the compiler in 
almost all cases. Bluebird's has 
developed this machine-language pro- 
gram which will reformat any ТК5-80 
BASIC source file into a format accept- 
able to the compiler. Reformat is 
available for $24.95 from Bluebird's 
Company 2267 23rd St, Wyandotte MI 
48192, (313) 285-4455. 

Circle 690 an Inquiry card. 


Data-Base Program for 
£80 Systems 


Condor Computer Corporation, 3989 
Research Park Dr, Ann Arbor MI 
48104, (313) 769-3988, has announced 
Target/80 DBMS, a data-base system 
for 280 microcomputers. Target/80 is 
designed for transaction processing ap- 
plications. This version uses nineteen 
commands. including relational opera- 
tions for selecting, sorting. appending, 
or posting data, Target/80 is compatible 
with most 280 systems with at least 
4B K bytes of programmable memory 
running under CP/M. The price is 5695. 


Glrele 691 on Inquiry card 
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HAND HELD COMPUTER | 


“Т 
ў | 


Computer in a Case 


The Quasar Micro-Information 
System consists of a hand-held com- 
puter, video display, printer, modem, 
cassette deck, expandable programmable 
memory unit, VO (input/output) driver 
—and it all fits in a briefcase. The hand- 
held computer fits in the palm of a 
hand, weighs less than a pound and con- 


Nine-Voice Synthesizer 


Vista Media Products has announced 
the Music Machine Mine. Using LSI 
(large-scale integration) technology, the 
device can produce nine voices on the 
Apple П computer. The board uses three 
AY3-B910 integrated circuits and re- 
quires one expansion slot. It can use 
software naw available to produce and 
play back nine-voice music compatible 


November 1980 & BYTE Publications Inc 


trols the peripheral devices. A library of 
memory capsules in ROM (read-only 
memory) for use in the computer include 
Fourteen languages, calorie counter, 
bar/wine guide, phonetic pronouncia- 
tion, and games. The system is available 
from Quasar Company, Franklin Park 
IL 60131. Circle 692 on inquiry card. 


with other music boards. It will respond 
ta commands Юг pitch, amplitude, dura- 
tion, attack, delay, and more. Two 
high-impedance, low-level outputs are 
provided with six voices assigned to 
each channel. It is available through Ad- 
vanced Computer Products, 1310 

E Edinger, Santa Ana CA 92705, (714) 
558-8813. 

Cache 693 on inquiry card. 


Logic Timing Recorder 
from A P Products 


А P Products, 1359 W Jackson St, 
Painesville OH 44077, (800) 321-9688, in 
Ohio (216) 354-2101 —collect, has in- 
troduced the Logic Timing Recorder, a 
device for charting logic timing, The 
unit is an ABS plastic board with 320 
slides arranged in eight horizontal rows. 
The slides represent the two logic levels 
of a circuit. After the slides are manual- 
ly moved into position to represent the 
logic state in a circuit, the board is 
checked for proper design, then it can be 
placed on a copying machine to make a 
permanent record for your files. The 
recorder may be used over and over 
again to chart the logic timing of all cir- 
cuits, The Logic Timing Recorder, P/N 
923758, has a suggested price of $44.95, 


Circle 694 on inquiry card. 


A/D Converter for 5-100 
Systems 


The AIM-12 is a 16- or 32-channel 
12-bit A/D (analog-to-digital) converter 
designed for laboratory and industrial 
applications. The card plugs directly 
into the standard IEEE 5-100 bus. 
Features include an on-board resistor 
programmable instrumentation amplifier 
and operation of up to 25 ms with 12 
bits of accuracy. The AIM-12 is 1/O {in- 
put/output) mapped and can be used 
with either BASIC or assemhly-language 
instructions. The module is designed for 
direct conversion of voltages from 
thermocouples, level sensors, pressure 
transducers, pH electrodes and ather 
law-level signal sources. The device pro- 
vides thirty-two single-ended or sixteen 
fully differential inputs; input impedance 
exceeds one billion ohms. It is fully 
compatible with Morth Star, Cromemco, 
and most 5-100 system, Multiple boards 
can be employed, and BASIC and 
assembly-language programs are sup- 
plied. The price of the AIM-12 is from 
$575, depending on options, from Dual 
Systems Control Corporation, 1825 
Eastshore Hwy, Berkeley СА 94710, 
(415) 549-3854. Circle 695 on inquiry card 


Speed up your PET programming with The BASIC How Toolkit makes your programming easier: 
Programmer s Toolkit" now only 539.95. FIND locates and displays the BASIC program lines 


Dont waste valuable programming time if there's an that contain a specified string, variable or keyword. 
easier way to go. Here it is: The BASIC Programmer's If you were to type FIND AS, 100-500, your PET's screen 
Toolkit, created by Palo Alto ICs, would display all tines between line numbers 


a division of Nestar. The Toolkit is a 100 and 500 that contain AS 


set of super programming aids de- | | RENUMBER renumberstheentire 
signed to enhance the writing, de- | program currently in your РЕТ 
bugging and enhancing of BASIC | You can instant ly change 
programs for your PET 

The BASIC Program- 

mers Toolkit has two 

kilobytes of ROM firm- 


all ine numbers and all 
ware on a single chip. 


references to those 

numbers. For instance, 

to = the line numbers 

h 500 instead of 100, 

This extra ROM store lets you avoid just ae RENUMBER 500. 

loading tapes or giving up valuable 
RAM storage It plugs into a socket 

inside your PET system, or rs mount- 

ed оп a circuit board attached on 


HELP is used when your program 
stops due to an error. Туре HELP 

the side of your PET, depending on 

which model you own 


and the line on which the error 
occurs will be shown, The erroneous 
portion of the line will be indicated 
There are basically two versions of 
PET To determine which Toolkit you 
need, just turn on your PET. If you 


m reverse video on the screen. 
These simple commands, and the other 
seven listed on the screen, take 
"1. | ua the drudgery out of program 
ee "COMMODORE BASIC | development work. And for a very 
your PET uses the TK-BOP Toolkit. low cost. The BASIC Program- 
If you see S32 COMMODORE 
BASIC ###, your PET uses the 
TK-160 Toolkit. Other versions of 
the BASIC Programmer s Toolkit 


mer s Tooikit costs as little as 
$349.95, or at most, $59.95. 

are available for PET systerns 

that have been upgraded 


Get the BASIC Programmer's 
with additional memory 


Toolkit and find out how quick 
and easy program development 
can be. See your local PET 

dealer or send this coupon in 
today 


PALO ALTO #Cs 


C: See: PET personal А Division сї Nestar Systems. Incorporated 
| = n computer 
200 Sores 


PET" is a lrademark ol =< : т m ma am | > - The Toolkil is Fully agsembted 
Commodore Business P ® — “шшш , - JA =" = тей! I! i5 nod a Kil and requires no 
Machines. lnc. The BASIC special tools to install 
Programmer's Toolkir" 
is а trademark ot Palo 
Alois, a division al 
Nestar Systems, Inc 


| want to save 
programming 
lime and money. 


(415) 493-TOOL Dealer inquiries invited, 


шташашназаашатштаашшштвташааашшашштшшяшшшашаташашашашашашаташашшшнвташштштштшшш:шшашвташштшши=ашшшиштшашашшшштишшашаашшишишшашшштшашвшашшшашанша=® 


: : 
: send me The BASIC Programmer's Toolkit that will give Please include the amount of the Toolkit, plus $2 50 for 
* my PET 10 new and useful commands. shipping and handling. Please allow 4-6 weeks for delivery ! 
* Fill in Ihe appropriate fine below: rete UN ISO SALES OR др Тар - 
- WITHIN 10 ОА IPT AND PALO ALTO ICs - 
" Oty. TK-160 Toolkits] @ $39 95 each WILL REFUND YOUR MONEY . 
: Quy, TK-80P Toolkit(s) @ $59.95 each SEND TO: : 
* Wanlto charge it? Call (415) 493-TOOL, or fill out the Name t 
“ jorm below. . 
* Enclosed isa O money order О check و‎ : 
© (If charging): O Bill VISA О Bill Master Card " —— S —— 2. (з 
: Charge Gard CE Обаа Phone i 
- MAIL TO: Palo Alto ICs з 
» Master Card Interbank Number A Division of Nestar Systems. Inc - 
: 430 Sherman Avenue à 
В Чыгаша. Palo Alto, CA 84306 a 
: : 
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Now you can afford quality! 


OSI ers! 


OS! DIDN'T FILL YOU IN... 
With the 
Complete, 
New 05-65) 
v3.2 
Disassembly 


DISKETTES 


-—— 06 4 
ттт SAVE 30% TO 45%! 
Possibly the LOWEST prices you'll find 
on quality SCOTCH Brand Diskettes in 
sizes to fit all Mini/Micro Computers, 
One box or by the case, allarders are 


Ек BYTE STATIC НАМ MODULE FÜR ІНЕ 88D. COMPATIBLE 
WITH THE MOTUROLA ЕПН” BUS AND D 3 KIT 
TWÜ SEPARATE 4а ADDRESSES. EACH MAY BE USED AS ВАМ 


ПН TREATED AS ROM. 
SWITCHES SET ADDRESSES АМО CONTROL RAMIROM OPTION 
ALL ICs ARE SOCKETED: EACH ІС HAS А BYPASS CAPACITOR 


Manual. 


* 60 pages of listings 

* Includes full cross-reference 
listing 

Order today. Send check for 

$24.95 to Software Consultants, 

7053 Rose Trail, Memphis, Tenn. 

38134. 901-377-3503. Postpaid. 

Allow 2-3 weeks. 
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if 
5-100 Bus Compatible A/D 
Converter 
12 Bit Accuracy 
16 Channel Analog Input 
Programmable Gain Amplifier 
with Sample-and-Hold 
High Quality Commercial; 
Industrial Constructian 
2 and 4 Channel, 12 Bit D/A 
Boards also available. 


CALIFORNIA LATA 
CORPORATION 


| J475 Old Conejo Road, Suite C ID 
| - Newbury Pork, California 91320 
ҮСУ 


HARD DISC STORAGE 
FOR THE $100 Bus 


£2700 мағ DIEC COMTAOLLER 


22555 бас heya teh 
ai 2 Flee п 
Fu ara? Fiir, È ma "ишш: Bp 
fF TFG iar Ри ji 


"AMNES CHEE шана aA 
ШЕ Чр ith Caer. Рет ішу 
roberta BAr hh: бшк JIPA 
# КШМ Чат FF 


TENERO the (s م س‎ 
USERS Ad шара. 


чаш кеш PLI, maim 


ш.и ВЕ" اا‎ 


ШАЙ оғы Бостте ye = GEE Р 
nay F17 Fekete 


TOTTE ШЫЛЫ far prH ру ant ГІР Dp 


КРЕ РайвысЕ dafa Шай oe 


FREE; Là MITEA 


Te a |ie} et testy 


лата шарты eo 


Te LI' de 4r" Pier 
fı ri Fm " Fe 
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ALCESS TIME 450 NSEC 


DIMENSIONS: HEIGHT 8.42519, WIDTH 5750 IN. THICKNESS 


067 ІМ 

SIGHALS: FW. ЕМА DR Van IUS PERI, Dg 

STATIC ВАМ: LOW PONE 21024N 4L OF EQUIVALENT 
THE ALIGBBK COMES ASSEMBLED AND TESTED, 


PAIRE 1175 


APPLIED LOGIC, INC 
PO BOX J26 
JAMAICA. HEW YOARR 11415 
7171459 4064 


+ Нг 15 а шінтіні of Moots, Ê 
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80X24 VIDEOTERM" 
7X9 MATRIX DISPLAY FOR 


LOWEN CASE WY DESCENDERS APPLE ||® 


SAL a Bin arg (саға ра s E 


BO columns by 24 lines wilh easy To read 7x9 dol mairia 
upper and lower Gage wiih descenders using shift lock 
lealure а TE lirmmware lncorporales PASCAL and BASIE 
prodocalls 90 user |3 nol required Jo enler machine 
language programs ar change PASCALS, Misc, into. or 
Golory es + Compatible with all APPLE Il peripherals 
80 user won need new zollware palzres Tor lulwe 
а маға products * Crystal controlled dol clock tor 
excellent characte ілю = VIDEOTERM is the same 
size as the Apple language card and power consump 
Hon is held To a minimun thd ugh the use of CMOS and 
lower power devices * Character sel Gan be uter di- 
| linnBle up Га à maximum à! RE symbols ol ВТА dol 
matrix tant * Display control Gharacter made and four 
standard display formals controled by escapa sequen- 
ces * Bull in ight pen capabllily = Inverse display 
mode = БИЕП HZ operation *Sackelis an all (C's. 
PRICE Иш graphic EPROM 5145 =z, 
OPTS: Graphics EPROMIIne deg. $25 ave 
VIDEO ST TCH PLATE, денат T | 
тела aln ln emo Cena: 


APPLE ЇЇ" and VIDEOTERM $12 СЕ 
MANUAL: $15 Rz =u 


VIDEX 3099 Na. Tapia P Carsallis, ӨН 87330. Phone HARTA 
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: E p 
attention gappte" owners 
BURKE THE CAPACITY OF YOUR DISK 
THIS KIT ALLOWS YOU TO WRiTE AND 
READ ON BOTH SIDES OF YOUR APPLE 
FLOPPtT DTSK 


DOES NOT AFFECT DISK DRIVE 
RELIABILITY 


EASILY TRSTALLET ІН 15 MINUTES 
ШШЕ ШЕ FLOPPY RISK CAPACITY FROM 
116K ra 252K FYTES 
SPECIAL iNTHODULCTORY OFFER 


ORLY 55,95 plus $1.00 postage 


autemetricr. 


пыч KINGS HILE OR. 
Savoy, UT, 84070 


processed quickly and shipped per 
your instructions. 


Call COLLECT to Order! 
(805) 484-8146 


QUALITY DATA SUPPLY 
Р.О, Box 236, Camarillo, CA 93010 


Authorized Distributor 
Information Processing Products М 
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APPLE 1Г” 
AD INTERFACE BOARD 
= B CHANNELS 
* B BITS 
= 65 pS CONVERSION 
а DN BOARD REFERENCE 

59950 + 5250 SHIPPING 
[£5 00 SHIPPING FOREIGN) 


TRENDCOM 100" 
GRAPHICS LIPGRADE KIT 
* TĒLI - FOR PRINTERS 
WITH SELF-TEST JUMPER 
+ [OUZ - FOR PRINTERS 
WITH SELF-TEST SWITCH 
+ APPLE || HIRES OUMP 
SOFT Warne 
599 95 + 38 5D SHIPPING 
ra QO SHIP iG Ё СНЕГ 


[SEG] ес ELECTRONICS 
CORPORATION 
Bano SY) НОНЫНАМ, FFB 
TIGARD. OF 57223 (803) 620-2713 
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FOA — YOUR 
8-топ COMPUTER! 


The COMPUTIMER bg rmi l'astoraa 


в а рымралдені Inkerval Vinea and 
савытын clocks 


ail cmerecshH bd apynchronewus 


П-1У/2 milllan year rege with 
1.0 mike rpo - TO scc пысы 


тасына interrupie 
сіІмтрітіну жишш И 


шаваа, tenia, інмі delved mith 
Ama жойтмега me ingiructucs manual. 
$318 


IDEAL FOR SCIENTIFIC, ENGIMEERIMG, 
MEIMCAL AMD НОТ APPLICATIONS | 


| 
san carioa,CA 
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MICRO. 


BUSINESS WORLD 


жағ 
= 


ATARI 800 


ZENITH 


DATA | Packed with: Computer Console, Basic 
SYSTEMS: | Language Card, Education System 
| Master Cartridge, Cassette Recorder, TV 
отап AD Modulator, 8K Memory (expandable to 
i 48K). Power Supply А all Books and 
Manuals Р " 
s ersonal Computer 
c E |. ATARI 400 System for less 
~отрихег | Packed with: Computer Console, Basic 
System: Language Cartridge, Power Supply, TV 


Modulator, 
Manuals 
AT ARI Program Recorder 


includes: 219 Display, a built in 5%" 
Floppy Disk. 2 serial ports, and 16K of 
memory. 2285.00 48K Memory 2595.00 
Also 48K 2-19 Паѕа2г80 Micro -processor, 
numeric keypad and 8function key. 885.00 


CBM 8050 
DUAL DRIVE 
FLOPPY DISK 


اڪ 


CBM 2022 

TRACTOR 
PRINTER / 

| ТЄ 


DYSAN DISKETTES 


Prices subject to change without notice, 

VISA and MASTER CHARGE WELCOME. Allow 2 weeks lor cashiers 
check to clear, 4 weeks for personal checks, Add 2% for shipping and 
handling. Calif. residents add 6% sales tax, (Sorry, no C.O.D.) 


U.S. and International dealer inquiries invited. 
Copyright 1980 * MICRO Business WORLD 


Personal 
Computer System 


and all Books апа 


AT ARI Sotware, Roms, Cassettes. 25% off lis! price 
АТАН! Expansion Memory ВК Module 
16K мойе 


= commnodclorne rte reat American Solution 


CBM 2001 SERIES BUSINESS COMPUTER 


THE CADILLAC OF THE FLOPPY DISKS AT LOW LOW PRICES 
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MAL ORDER 


immediate response to your orders (verbal or етил) toll-free (800) 421-0347 


п @appic "f... Apple Il plus 
and the NEW Apple III 


The complete, ready to run computers ... Connect to your 
color TV and start writing programs today. APPLE is faster, 
smaller, more powerful than it's predecessors. APPLE will 
change the way you think about computers. Call for our Price. 


INVENTORY CONTROL SYSTEM FOR Apple Il 

The first truly professional system Ihat can tackle up Lo 6,100 

items * Transaction register/audil trail * Inventory Status re- 

роп · He-order repor! - Keeps track of purchase orders auto- 

matically - Will handle multiple departments or divisions 

Fast dala retrival. 

Minimum hardware requirements; APPLE 11 Pius with 48K, 

one disk drive and 80 column printer. 

Introductory Price: $99.00 Including comprehensive manual. 


$799.95 


5499.95 
69.99 


99.99 
169.99 


EPSON MX-80 
DOT MATRIX PAINTER 


The new Model kx B) ш a high-speed 
bidirectional, impact printer capable of 
printing 9х9 do! matrix characters. Prints 
enlarged, condensed, condensed enlarged, 
normal characters with 40,122, 66, BD col- 
umns per line logical seeking function. 


$645. 


EPSON TX-80... 
DOT MATRIX PAINTER 
with graphics $795, 


8" (BOX OF 10) «3740/1 501 side/ sg! делейу....44....2.4......».. 4.50 ва | qo > 
e 3740/ 1D sgi side/dbi бепейу,,............... 6.95 ea 16K НАМ set of 8 41 16s | 

5" (BOX OF 5 )»104/1 soll seclor «107/1 10 sectors 250 ns or better $59.00 
е 105/1 1бзесогв.........- 4.50 ea | 


MICRO, 


BUSINESS WORLD 


15818 Hawthorne Boulevard ! 
Lawndale, California 902601213) 371-1660 


6800 Family 
Software 


SOFTWARE: WIZRD multitasking DOS, edilor, 
assemblar, C, PLW, PASCAL, FORTEAN, 42% BASIC 
FIRMWARE: FANTOM monltor/debuggar, MATH 
long Integer and floating paint, 4K Industral 
BASIC 


CROSS SOFTWARE: Assembler, РІГ, linker, 
malth/sclancoe, simulator 


Wirdok Con 

1604 South Brow! 

Lafayetia, IN 47904 
-4 34.742.842 
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PET 
MUSIC 


BOARD 


At lost! А music maker For you РЕТ. Quer 
System eenslaca nf s sal! circuit board 
which plugs inte your FET": user port and 
cunnzcts elther to a spazkaer or your hi-fi 
system)  [cablm included), Qyr software fon 
Casserre] lets you enter, fave, and 
playback music im up të Four woited, each 
with ILS Gee tone Emlour Also imechuded ara 
several татр pieces Fa get poy started, 
when ordering, please specify Bh, lbh, or 
Yee FET vert ian. 

269 without anp (plugs іліп your stereo) 
îl with ame [connecrs ro а ipeaker] 

Fieaze uie terlified cheque nr money order. 


Eleerronie Musie буа ганаа 
15 Livingston Kd. өшіге 50H 
Westl HEED, Ontario, Canada 
HIE IKE 


"PET м à гғапелілгі of Сима В.М. 
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S-100 VOICE 


The АНТІСШ АТОВ board allows 
you to record, store, and 
playback any vocabulary on your 
5-100 computer. Input speech is 
digitized by the ARTICULATOR 
and sent to the computer via an 
on-board port for storage at 1K 
ta 2K bytes/sec. This data is then 
sent back from the computer to 


the ARTICULATOR for very high 
quality playback. On-board VOX 
switching minimizes memory 
storage requirements. 


PRICE — 3318 ААТ 
AVAILABLE NOW 


Quintrex, Inc., 3185 Band 
Shawnee Mission, Ks. 66215 
(913) 888-3353 
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H8 OWNERS 


APU-H ARITHMETIC PROCESSOR 
CARD 


ADDS POWERFUL MATH 
CAPABILITY TOHS 

12 BIT FLOATING POINT 
OPERATION 

18 AND 32 ШТ FIXED POINT 
OPERATION 

ADD. SUBTRACT, MULTIPLY 
AND DIVIDE 

TRIG, LOG, EXP. SQUARE 
ROOT AND MORE 

BASIC INTERFACE PROVIDED 
USES SINGLE На CARD SLOT 
FULL DOCUMENTATION 
ASSEMBLED AND TESTED 
VISA AND MASTER CHARGE 
ACCEPTED 


$389.00 


CCM. inc 


PO BOX 2309 RESTON VA 22091 
Phoma orders [1703] 620-3403 
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16K DYNAMIC RAM 


T1 4416 16Kx1 RAMS 
§FOR 532.00 32 FOR 5120.00 


THIS IS A SPECIAL PURCHASE 
OF NEW TI. 300 N.S. DYNAMIC 
RAMS. 

These ore factor spec, parts, 
not surplus. These ports will wok 
wilh mosi memory boards aswell 
as memory expansion for TRS-80, 
APPLE, EXIDY, etc 


HANLEY ENGINEERING 
P.O. BOX 21432 
SEATTLE, WASH. 98111 
(206) 633-3404 


r 
- 


WANT BETTER COLOR... HORE STABILITY? 


EP 
Т | e 


Ever question the quality of your compurerf y 


um lf so, you've probably been told 
d That's the best ұсы con expect from оп Û 
RF modulctar...buy a color monitor". 


WE CHALLENGE THAT STATEMENT! | 


DON'T BE SATISFIED WITH EXISTING 
QUALITY, Spe for yourself whor our "now 


concepts modulatar can do for your pic- 


7 M ROVER TER Model MV X- 900, 


ЕР, Phone orders welcomed, 


HOTLINE DIAL: 402-987-3771 


PRINTERS 


MICROTEK MT-80 
—5 ган OUR PRICE $775 
--Р иті: OUR PRICE $685 


OKIDATA МТ-80 
штво OUR PRICE $650 


BASE, MODEL 8008 
usr sa9 OUR PRICE $575 


PLEASE ADD З тъ FORSEN TOORDER" 


TECHNICAL INNOVATIONS | 
|. P.O. BOX 803 DEPT. В | 
HILLSBORO, OR 97123 
503-648-6423 
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2 Dysan 


(OR PORATION 


Solve pour disc probira, buy LTR meni ace 
ped Cyaan dites АЙ orders shipped 
(800) 215-4137 for prices and infurmation 
Visa and Мәмет Card sccrepred АШ oniera 


San Luis Obispo. CA 
93401. (In Са! call 
_ (805) 543-1037 ) 
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FIFTY BUS SYSTEMS 
32K 6800s from. ...... . $1694.59 
32K 6809s from $1844.69 


Include: Chassis, CPU, 32K Static Ram, Os 
Fully Expandable 


21141 300ns STATIC RAM CHIPS. . $5.90 


| From the сиға gez [rnit] wet uis In 
FA M DAY PRIME prote sional guai bosegs i 
Add 55 60 Не! їз] on Orders Under $200 00 


32K STATIC RAM BÜARD 
FOR THE 5550 AND 85500 BUS [SWTP atc.) 

+ 55900 Extended Addressing [can be фаба) 

= 4 separale BK Dierks = Low power 21141 RAMS 

а Socks ted for 32K » Write Project 

" Gold Bus. Connectors 

TEK ................... 528,12 

24K IpkrRri-Fatarg азу VASE. LA 

JAK visae sci ы ЖН, IM 


Fons, жүйе of sen yaur dio aer lor даны and prices п our 
broad ange of Boards an Зүзінетіз for the S5 Ss 
BS including cur UNIQUE ФО x 24 VIDEO BOARD. and our 
AG Power Control Producis ИУ of сетка 


САТХ Q 


1337 W. 37th Placa = Chicago, L БЖ 


312) 927-5510 + TWX 910-221-4055 
he Company that delivers. 
Quality Elscrrenic modicis since 1075, 
ПНДЕ and ПИШЕТ" are Кертай Trademarka сї GIMIX ING 
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FOR APPLE II AND APPLE Il PLUS COMPUTERS 


DoubleVision 


Jees oren] 


і ГЕ гч 
а ева "T тіпті 
| в = ш “а. % еа = = LE I шш ык = чш 


‘np ШЕ УЛ 
| | “| IU. 
pu | een | yak — Mil. | sse 


ud. JJ 4 ш T ш о ы ш 


ККИ 


Ф a: 
Кыш, 


en ДИ 7 =? 14 vq eis] 


80 x 24 Video Display with Upper and Lower Case 


+ Ба hardware board thal may be plugged inte any slot n Apple Il or Apple Il Plus 32Қ or 48K Disks * іші 128 ASCII character set, including 
control characters * fully programmable cursor a built in light pen capahilily ж inverse video е (ull cursar control a works with 
0650195 ж has 2k of ila awn screen memory + has ils own video output jack thal must be connected Io a monilar ior a high band width black 
& white TV thru a good RF modulator. Color TV's produce a poor display and аге not recommended. + permils you to connect anolher 
monitor (or а T.V. se! thru RFmod) to Ine Apple video output jack © displays 24 lines of 80 column text — programmable Тог different 
values ж permils you to have graphics on Apple video output * video oulpul and Apple video ошро! may be connected to one monitor thru 
optional video switch ғ is active only when addressed for reading from ar writing ta = accepts lower case input from keyboard by use of 
escape key. ino modification required) ar direct use of shilt key (1-wire connection from shift key pad to DoubleVision required). + I5 compati- 
ble with the lalest version of various word processing soflware packages, Presently Ihese include 4pple-pie 20— Programma International, 
Easywriter Professional &ystem—|Informational Unlimited, Text Editor/Formalter —Peripharal's Unitd. (when ordering Iram these companies, 
please ask lar versions compatible wilh DoubleVision). All software available Iram Computer Slop when released. © Peripharal's Unlig. 
6.1.7.5, and P4, T.S. and Southeastern Soltware's "DATA CAPTURE" wilh Micromodem and communication card. These packages give ability 
Io upload, transfer and download files fram remate computers, and all at S0 columns! » Programma Int. lalest assembler LISA W20 will sup- 
рогі full ВО column display = 15 transparent for use with Basic and Pascal = software on disk lar easy modilication and adaptation lar dil- 
ferent applications * completely commented source listing of soltware and hardware schematics available * PASCAL 
{optional} = becomes the console when installed in Pascal = Permits 80 column lext processing with full upper/lower case while using 
Pascal's editor а must be plugged Into slot 3 when operating with Pascal 


Available now at your local computer store...... $295.00 


Сәй Computer Slop Tor Store nearest you Calif. Residents add 8% Sales Tax 


Shipping, insurance, Handling, xtra "Appie is а Ragisiarad TM ol Apple Computers, Inc 


Contact! e The Computer Stop MON. - SAT. 


COMPUTER STOP CORP. | | hn | 
2545 West 237th SL. 16919 Hawthorne Blvd. 


Suite L Lawndale, CA 90260 10-6 


Torrance, CA 90505 


539-7671 (213) 371-4010 
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JN ATARI 


Atari ШК... 10,00 Bou) Dusk Orire. i 

ҰК RAM Module STI Controlleri 818 

AN ROMA'S, Including STAR RAIDERS, Ж OR 
"ғай Bucket soltware hor the ATARI" 

Disassembler dumper, 

deposter/BEASIC. renumber , 

Acton Games... $2500 Brain Games. 

Ali above Bit Bucket soltware FREE with 

purchase ol ATARI BI, 

Free ilies disk (dsam, senaumber, etc.) with 

purchase of НМ Disk 


i... ЕТІЛІП ЖК Ыг JW ...$ 1140400 
CAT Modems... een $156.00! 
Soret OTN Terenas ....,..5775.00 
АЙ Centronics Printers 1535; OFFI! 


The Bit Buchet 

ТЫЙ Mrih Beacon Sreet 

Р.О). Box 365 

Mewton Highlands, МА 02161 

Phone: 1617) 783-3144 
Set urs at the Mothers! Computer Show іп Boson 
Nowember 270-23 


All prices subject ro change without notice. 


1802 USERS 


Original innovations from the other side 
of the world. 


l.Micro-basic for 1802 micra- 
systems. Uses only ІК of memory 
and HEX key pads. The world's 
smallest! 


. HUG 1802 microprocessor full 
color 7K on board memory. Uni- 


que original ultracompact design. 


j. Also just developed PASCAL for 
1802. 


4. 1802 owners contact us [or FREE 
data on Australasian developed in- 
nowarions never before published. 


Write to: Kit Parts, Led. 
Dept 
Box 0 
Wellington, 


ATARI OWNERS 
SCREEN PRINT 
INTERFACE 


m зп hardcopy of ony screen imaga 
(graphics and/or text) on айтам п 
TRENDOM 200 of IDS 440 Popit 
Tipar printer. Simply omoch the sup- 
pied рогове! printer canis ond lood 
те so" wore from cassatte (may be 
fransfermed to Disk). Obtain a "pictura" 
Of те screen on your printer under 
direct (CTRL?) or program (RIO) 
control. Works in all graphics/ teat 
modas as wali as LPRINT and LIST "P" 


Only $1 59 


Coldornia residents odd 6% tox 


AMPMACROTRONICS, inc. & 
1125 М: Golden State Blvd. ! Suite б 
Turlock, CA 95380 (A) 

(209) 667-2888 / 634-BBBB 


We sre axperiancing Le/aphona 


New Zealand 


difficulties, plasse heap frying. 
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NORTHSTAR SOFTWARE 


FUN ON THE HORIZON is a collection of 40 
games with average size over 200 lings. In- 
cludes Poker, Golf, Football, span ie Blook- 
jack, Капа, Lite and ЭЗ mora ...,.. 524.00 


UTILITY contains a ZBO/BOBO mea virgen for 
machina code programs resident in HAM or on 5 | г 
diskette, It also includes a COMPRESS utility for Economic Order Quantities & Pull Sheets 
BASIC program files which incragsas axecution 1500 Items per single density H disk side 
spaed whlla decreasing program siza BS much A3 


$17.00 AVAILABLE FÜR CROMEMCO, CP/M. 
AND OASIS OPERATING SYSTEMS 


Hardware requirements: БАК RAM, 
132 Column printer. Manual (Includes 
Source) and B^ floppy disk ... $250. au) lamp Frat, Bolded сінді lad i crar HEG, nw 
Accounts Receivable, Accounts Pay- B сыш» ong oom rer tervals ғ кесене, 

able, General Ledger, Payroll and 
Mailing List programs also available. 


FEITH SOFTWARE, INC. 
CEDARBROOK A-1103 
WYNCOTE, PA. 19095 ound 

(215) 887-9780 | | OMEGA compu SAFTA, Inc. 


wT LET Cee шь Пит вер 


—Ó—À es «OC 


inr Tae Ені 


!! REAL TIME !! 


Ны: TRIE RAHI Por ALAHA OMEN A COMMUTER 
SV STEMS pni quat а Бы езінін | Cle chet porr grrr 


INVENTORY CONTROL SYSTEM 
WITH PARTS EXPLOSION FOR 
FINISHED GOODS AND ASSEMBLIES 


Parts requirements (orecasting & Pull Sheets 


By Iria res e КАР шй”. M'E mm гт Ғы тти Гар НГ 
Банан cea!) delice, 


Trap TAE MAINE camyn 1g j ahr ұрығ Cera? 
Vim es ee ee ee ratus een 
"CK] ond арі bed AS - че, ME-AEZ, пе cured leo 


BUPHTREK, a space battle game, fatures éc- z =з 


Чап graphics and an ирйштай play-by-play 
display map of the mendi Over 900 linas of 
coda ,.. oo. 811.00 


All orograms use the 64 character ASCH subset 

with max ling langth Ва chgrgctars. Available in 

double of singla density an 1 or 2 (SD) especially 

modified double-sided diskettes. (50. add 
{ $4.00 per order 


COMBINATION PAICE: All thres packages Tor 
335.00 


Halley Te obec Ilon йыш! owes ins im included. ТТ 
TIME MIA Шы ЫЙ да сааса ЧЕ corea duy mi or ылған 


ГАГ тар Ре b geb Ыз ox 42 FS 4 7,65 Болған. Балан, 


Oren uly, dew Come atl feb rar enira. 


Erigh ің only 4450 gi rupta bead nr] quac iy Кыныш arg 


Order тау trom GAS Computing Ine avellable, Daal |ғы гага и peeled CH [Гк mee пін leery 


64 Juniper Street 
Allentown, Ра, 1 8106 
121 51 398-1299 


or circle our reder servica number below to 
roceive 4 pages of program abstracts and sam- 
ple output. 


Circle 305 on inquiry сага, Circle 306 on Inquiry card. 


FRE 


CATALOGS 


Software (over 400 programs for 
Apple, Pet, TAS-80, Sorcerer, Sol, 
Challenger and CP /M systems) 


Clrcle 307 on Inquiry card. 


ARE YOU LOOKING FOR AN 
ACOUSTIC MODEM? 
THEN TEAR THIS OUT, YOU 
WON'T SEE IT AGAIN! | ! 


BELL 103, 300 BAUD, 
ORIGINATE MODE, 
. R5-232 INTERFACE, 
BUILT FOR TI-733, 
TESTED AND GUARANTEED. 


LIMITED QUANTITY 
CARD & COUPLER: 5 89.00 Peripherais (ALF music synthesi- 


w/CUSTOM CASE: $109.00 zer and VersaWriter for the 
IW/CASE Е POWER: $124.00 Suis 0 


ADD $3.00 FOR SHIPPING. a 
| Peripherals Plus 


119 Maple Avenue 
Morristown, NJ 07960 


C C S INC 


1011 So Rancho Dr 
Las Vagas, Nevada 


(702) 384-0067 


TURNKEY SYSTEMS 
Books (over 100 titles on person- AVAILABLE TODAY 
al, recreational and educational 
applications of small computers, "MEDICAL BILLING" 
"WORD PROCESSING" 
"UNIVERSITY ADMISSIONS" 
"POINT OF SALES* 


FREE TRAINING 


CALL TODAY 


Circle 308 on inquiry card. Circle 309 on inquiry card. Circle 310 on inquiry card. 


THE MICROCOMPUTER 
MAGAZINE THAT'S READ 
"ROUND THE WORLD. 


Every issue of BYTE Ís filled with stimulating, timely 
articles on computer hardware, software, applications 

and reviews of Computer products. There is also tu- 

torial information for both the beginner and experi- 

enced computer user. 
Read your first copy of BYTE, the Small Systems Journal. 
If it [s everything You expected. honor our invoice. If it isn't. 
Just write “cancel” on the invoice and mail it back. You won't 
re ЖР be billed, and the first issue 15 yours at no charge. 


- 


Please print І MA | AEBO 


5 

Name d 

Address 3 

City — State/Province/Country Code © 

United States cn 

3 Г] One year 518 (12 issues) O Two years $32 О Three years 545 5 

E Canada or Mexico Е 

ы [] One year $20 (12 issues) O Two years $36 O Three years $52 E 

m Foreign Rates (to expedite service, please remit in U.S. Funds drawn on a U.S, bank) 5 
= L| Europe, one year, O Al other countries, one year, surface delivered, $32 

= air delivered, 534 Air delivery available upon request $ 

= ГІ Check enclosed(entitles me to 13 issuesfor price of 12. North America only) = 

E (7 Bi VISA L| Bil Master Charge 1 Bil me (North America only} а 

Ll B 

- ——— ; io 

a Card Number Expires E 

— «t 


Signature 


x 


THE MICROCOMPUTER 
MAGAZINE THAT'S READ 
'ROUND THE WORLD. 


Every issue of BYTE is filled with stimulating, timely 
articles on computer hardware, software, applications 
and reviews of computer products. There is also tu- 
- J torial information for both the beginner and experi- 
a Hi. "Ae enced computer user. 
| Head your first copy of BYTE, the Small Systems Journal, 
F if it 15 everything you expected, honor our Invoice. If it isn't. 
Just write “cancel” on the invoice and mail it back. You won t 
" be billed, and the first issue is yours at no charge. 


ome hy 
= Ps 


5 

B 
City — State/Province/Country Code B 
United States En 

5 ГЇ One year 516 (12 issues) О Two years 532 O Threeyears $45 5 
> Canada or Mexico : 
ы DO One year $20 (12 issues) [1 Two years $36 О Three years $52 = 
rr Foreign Rates (to expedite service, please remt In US. funds drawn on a U.S, bank) 5 
= 1 Europe, one year, CO Altother countries, one year, surface delivered, 532 

= air de&vered, $32 Air delivery available upon request > 
= O Check enclosed [entities me to 13 issues for price of 12, Morth America only} > 
2 О Bil VISA L] Bil Master Charge Li BE me (North America only) E: 
ial zæ g р. т. | ds 
: Card Number Expires Ё 
B E 


Qiamat mag 


BUSINESS REPLY CARD 


FIRSTCLASS PERMIT МО, 39 — MARTINSVILLE, NJ 


POSTAGE WILL BE PAID BY ADDRESSEE 


BUTE 
Subscription Dept. 


P.O. Box 590 
Martinsville, NJ 08836 


| 


BUSINESS REPLY CARD 


FIRSTCLASS  PERMITHO.38  MARTINSVILLE, NJ 
POSIAGE WILL BE PAID БҮ ADDHESSEE 


ЕТЕ 
Subscription Dept. 


P.O. Box 590 
Martinsville, NJ 08836 


NO POSTAGE 
NECESSARY 


IF MAILED 
ІМ THE 
UNITED STATES 


| 
| | 
| | 
| 
| | 
| 
| 
| 1 
| 
| | 
| 


NO POSTAGE 
NECESSARY 
IF MAILED 


IN THE 
UNITED STATES 


ORDERING INFO TERMS 


ic i 11542-1 KNOTT 
| - DEPT. C r | WE ACCEPT CASH, | 
ACIE c Шаа = 
согприсеге (800) 854-6411 SHIPPING CHRG. ADD. | VISA & MASTER CHRG. 
[DO ысы, ING. (714) 891-2663 $2 00 UP TO (5) LBS. (U.S. FUNDS ONLY) 
| i 5 OO UP 70 (S 185. | ТАХ: 6% CALIF. RES. — 
vy 5T. ТАТ! NAMIC | 
ATARI monet #800 ANACOM GENERAL SOE АРҒЫН 
(NEW 18% VERSION) MODEL- 150 PRINTER |е 
«COMPUTER CONSOLE e JOYSTICKS | 54% | | 2104's 
«АТАН! BASIC 8K ROM “НЕ MODULATOR e 9x9 Matrix e O or ê Lines per Inch (4K) DYNAMICS 
«5? FULL STROKE ALPHANUMERIC "РОМЕН SUPPLY e impact Dot e Pin Feed.& Dual 500 
| pac TO PROGRAMMING (IN STOCK) • 10 CPI ^ 85-232 or 5257-3L 
*OPERATOAS MANUAL 10% OFF SOFTWARE ШЕШЕ Parallel Interface | (АК) STATIC 
«EDUCATION SYSTEMS MASTER МАТН PURCHASE » 94 ASCII Character Gait FOR PRICE $525 sa, 


ATARI OPTIONAL ACCESSORIES 


MODEL #810 DISK DRIVE SYSTEM 
MODEL #820 40-COL. DOT MATRIX PRINTER 


ADD-ON 


2114L-3 4116s мемо 


LO PWR./300HS 


2708's 


MODEL #822 40-COL. THERMAL PRINTER | 1-16 ...4.25 | APPLE; TRS-80, HEATH, ETC. (450 ns.) 
MODEL #825 80-COL. DOT MATRIX PRINTER 17-49 ...4.00 | (200NS) 8 for $39.00| $7.50 ea 
MODEL #830 ACOUSTIC MODEM 50-99 ...3.80 16 for $75.00 4 À 
MODEL 4850 INTERFACE MODULE 100Up ..3.60 | ,, - n 
MODEL #CX853 16K RAM MODULE | (250NS) 8 for $37.00 8l $56.00 


16 for $70.00 


MICROBYTE 32K 
STATIC RAM BOARD 
*IEEE/S-100 COMPATIBLE 


OALL FOR PRICE & AVAILABILITY 


AT AR SOFTWARE & S.D. SYSTEMS 
| ACCESSORIES NOW AVAILABLE 
*EXPANDORAM | & Il 


IH STOCK 


271675 


5 VOLT ONLY 


BASKETBALL ROM $30.00 | ,yERSAFLOPPY sûk BANK ADDRESSABLE TO ANY 

SUPER-BREAKOUT ROM 53000 | .spgcion/sBC200 4K SLOT WITHIN 64K BOUNDARY 450 ns. 

STARRAIDERS ROM $45.00 | «VDB 8024 VIDEO BOARD | ОА BOARD EN OUTPUT PORT 615,09 
| CHESSROM 53000 | *PROM-100 PROGRAMMER | „а MHZ OPERATION | i 


ASSEMBLED & TESTED 8475.90 (PRIME) 


VIDEO EASEL ROM $30.00 | 
CAPACITORS 


MUSIC COMPOSER ROM — $45.00 


KITS АТ CALL FOR PRICE 


3D TICTACTOE ROM $30.00 CENTRONICS | 
JOYSTICKS $18.00 MODEL #737 1 @ 12 VOLTS 
PADDLE CONTROLS 518.00 UID AP өртү (CERAMIC) CERAMIC 
#410CASSETTE RECORDER 560.00 ا ا‎ 52.50 ва. 11° es. 
ndn i ~ Parallel Intertace 100/$10.00 


MICROBYTE 
(NEW PRODUCTS) 


*2-80 CPU/IO BOARD 


3825" 


—  .] VERBATIAM |RS232 CONNECTORS 
ANADEX PRINTERS 


BA 1-9 10-24 9500. 


DAL DENETY Мей CONTROLLER | MODEL #DPa000 CALL FOR SOFT-SECTOR |pposP 299 275 245 
«64K DYNAMIC RAM 8D MIGUEL maPcoetb eT) | “РИНЕ DISKETIS [рв255 380 3.70 3.60 
MODEL #0Р9500 А ВОХ ОР (10) чл» A. 


34 PORT ЏО BD. 
*MICRO Z SYSTEM 
| «D^ DISK SYSTEM 
ALL ASSEMBLED & TESTED 
CALL FOR PRICE & DELIVERY 


IMSAI CONNECTORS 
100 PIN GOLD-SOLDEATAIL 


MODEL ADF95J1 DELIVERY 


FEATURES ON 0Р8000: | $29 4 95 
"йй COLUMNS, 112 CPS, BI-DIRECTIONAL, | NEW PRODUCTS 
SPROCKET FEED, 9x7 CHARACTER FONT, AVAILABLE 


VARIABLE FORM WIDTH eee 


| = TR. |  *LEEDEX 
_LO-PRO SOCKETS 2-80А QUME DT-8 | “PERSONAL 
1-99 100 UP CPU CHIP DOUBLE-SIDED/ SANYO 
tn ' NEC #D780C-1 | 5081 DENSITY | „одос 
10 .09 21, | FDISK DRIVES | EAE sr. | 
12 11 $10.” Wa CALL FOR PRICE | CALL FOR PRICES | 


SHUGART | SA 800/801 DISK DRIVE 
SA801R 1 OR 2 DRIVES INSTALLED, SGL. OR 
Bare Drives DBL. DENSITY/SGL.-SIDED, METAL 


45 .13 


103. .21 7415240 $1.50 


7415241 $1.40 
26 .24 7415244 $1.50 


30 .28 7415273 $1.60 
42 40 БЕТІ 
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Single Sided/ CABINET, & POWER SUPPLY 
501/061 Density (1) SA800/$775.00 (2) SAB00/$1250.00 
CALL FÜR PRICE (1) $4801/$795.00 (2) 54801/%1295.00 
AND DELIVERY 1 YR. WARRANTY PARTS & LABOR 


Disk Based 


Word Processor | 


үш ұтты be 
aP, 'ı pon Іт a 
a LIESS E NT 


8 


Bru ПЕШ dibra on hih 


EXwedzpie Powel 


Mailing List Option 


а шҚыңң d 


"cl 


«4414 West First Ave 
Warcoauver, E. 


— VBA aHa 
WB 604-224-3707 шлш 
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QUARTZ CRYSTALS ^ч 


= нй ФОС B ЕІшЕй FFAS AEB 
ABIDE ІШЕ FEMME BTA ANENE 
ЕЛДІГІ | TIGRE J'BETBR 47506-08 Aree 
25558 НЕ HERES 2288 THOT жікті 
нан | Ps THESES мына ee 
ба 2 Toh MESSA KEN RESIN 
кила І тіле Mrs aliia E Amis 
ull Toh ЕНЕ ау мав ob eee 
ЕТШЕ ю Пәлен 15 5008 ауан тга 
Bau пша ea a 21:393 YY II8 
EEE I HOEY A DIRE MANES j 
LDN i ШЕНГЕН | WOT FASE 
5 DB Ahh ME Арала ое В 
FAS PANG See ІШЕР ЗЕГЕ 
ПОЛОН gu ES IQUIBB a usssa Bee 
[USB АЛЕЯ MERE ШІГЕН Slee E 
DINEM TN йин Ааа HENS | 


Hiei Wits MERE ы Aras; IMS М 


THAE ыда кылы LIBI IT) 
anms ams unma 41. 8149-8 Sores 
amba балай Wee IAEA bl a 
тіні ойын ҚЫН M appa Mond 
БІНЕН ЕКПЕ інші айан тїш 
Па tee DES ] | шілтен ЕЕЕ 
Lie ninas DERE | a litis 
Г КИШЕТ ЖЕГЕ ЕИ 439898 (тіне 
ES Amma мов пғав GATITAB 100a B 
RE i ORE UMHS FMR Bii? mê? 
IFES ilî ERR ORT Eî î Ri 
ШАТЕН umasa BEBA ril ee la Mê 
Mil E — EEE ш =й idc WERE BLITUE T5. 
400 $1.00 SHIPPING 
CAL. RES. 400 6% SALES TAX 
FREE OSCILLATOR SCHEMATICS 
WITH ANY ORDER 
QUALITY COMPUTER PARTS 
PO BOX 743 7 CHATSWORTH, Са 91311 
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The Toolbox 


are) - cross reference C programs Handles 

&include and gine 

sor = alphabetze by al e part of Lexi line 

liat = piri source listing Well) dare headin and bind 
numbers Handles $nclude and glimt 

cul зала тын mrt уаға Ме nomber al сот, 

puni- [ийй bent for hd copy 

EP apal Miah your bles, à scien al d Tie 

and mure 


All pragramma іп ып C except date lunggo 
of liar and print ii POP-TIU aasembller Source code 
an A” floppies іп КТТ) tonal, D'icomiimt 
пап нъ Awiilable итинен Меру Inr $45 [n 
chnles stipping anii sales xax) dom 

“POW Алгі RT-31 are напотыгі or Lh gita И. 
rent C rn por alin 


The Toolsmith 
P.O. Box 22511 
һап Francisco, СА 94122 
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Apple II 


SOFTWARE 
ACCESSORIES 
SUPPLIES 


ULTRA-CURRENT 


1000 ITEMS 


TO ORDER 

send $3.00 

You receive ШГ 
BUYERS GUIDE 
and a certificate 
worth $3.00 off of 
your firs! purchase 


2513 М. Sheridan Rd. 
Peoria, Illinois 81504 | 


We a 


Circle 313 on Inquiry card. 


en. 
Floppy Discs 
Lowes! prices WE WILL NOT 
BE UNDERSOLDI Buy any 
quantity 1-1000. Visa. Mastercharge 
accepted Call free (&00)235-4137 


lor prices and intermation All 
orders senl postage paid 


100 Foothill Blvd 
San Luis Obispo. CA 
93401 (In Са! call 
(805) 543-1037 | 
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ІНТЕНТЕС SUPERBA AIN SOPH ARE 
Avaliable ftos] 


LEDGER + 
Tere cand ol beaks, Pini chs, ‘eal, 
brel Eelebe, ваги "op te ГІШ 


лн лг LEDCTR 
AlL Le cm тщн Ері кс [HAGE НЕЗ, EhjRI в Euh 
шссгийін, rcHfjarkf4qrr шілітшіегіһ 


FIFEHEL LEFLIP .. 
Кеша, i" "— Tr E "семера: dado 
йт Л ЕЁ аии walk зија: FALL чїй 


Жиги BOAT нс ВЕНИ 
Eri1nsb ІНЕ witrlgl ШЕ Stent 
қан Crp ie шщ r halgsrsa Ент a 


БІЛЕСІЗ ТИШЛИ. ............. ,...,... ....... bd 
ж па усан gn BS, Fir] RENT. 
vlÉaris- iníimüsdt. puacimüE?luPid gr rebum: m" 


Ge nnLAnLLNLANLLANLLAAN 
" патр " Сыр 
! рерни " ніхт 
BALE T a 
һімліт icin 
ирас. teed ee 
Felielon, tle. 


ee {дб ый! ыт Марат FEB SE БЕРІЛЕН 


ald РГ1ЕЕН ОАЕ Adel, bee) ee Gal a. 
к Pesenan dm кїт Іпгішіғ ula ode 


ES ey mÀ 
= [Шш 


"P irem Al 


hu 


1:32 b34-T.1 alle 3 "n. weet LEF. аала ттары "FS 
m 
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* CUSTOM DATA FILES 

* FAST/EASY/MENU DRIVEN 
* HELP COMMANDS 

* KEYED RANDOM ACCESS 
* MULTIPLE SEARCH KEYS 
* PRIVACY ACCESS CODES 
* WILD CARD SEARCH 


For 16K-32K PET, Dual Disk, and Printer 


FREE: LABEL PRINTER MODULE 
FHEE: HEPORT GENERATOR MODULE 
Specify CBM 2040 or COMPLU/THIKK 
Package $175 Users Guide only $25 
Intraductory DemoTapeS5 Disk 5 Å 
Check or Money Order pus $2 Shipping 
(МҮ residents add 8% Sales Tax) 
= DEALER INQUIRIES WELCOMED - 


P.O. Box 274-B е Bronx, NY 10463 


Сігсів 314 on inquiry card. 


MICROCOMPUTERS and 
PHYSIOLOGICAL SIMULATION 


ames Е. Randall, Indiana University 
chool of Medicine, Rioomington 


Fonnvord tv Arthur C. Guyton, Universit 
isl Mrssissippi Scheol ol Medicine, fackson 
Tiia bene PROVES тти г ит г arrivare ИЕНІ 
programs эш Dr теит: simaulatipng sach as 
nre uitia ИШЕ!) ашак aceon рита. 
Пн арааг avai echanges. aml ihe pluc 
Inlerance bust 
“Sorely needed tor those ol us who are just begin: 
ning to adapl micrnprocessors 10 teaching appli- 
cations in Physiology. Dr. Randall is eminenily 
qualified то зіп this special job. He has interacted 
for several years with his potential readers 
through his activities іп ihe American Physiolagi- 
cal Society,” 
Beverly Bishop 
SL'Y nr Pudar, Жейн ol Та 


lih 159580, 758 рр. illus l'aper üblzB 514.50 
Trace ix Sebel Іп change ъи боші попса. 


Adclison-Wesley © 


Advanred Book Program 
Reading, Mass. 01867, U.S.A 
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LOGIC PROBE 
$19.95 


ASOBABLED AND TESTED: 


EVBERTEEH 


CMO:IS/TTL 


Hi 70% 
LO 30% 
PULSE 
Hi-Z ar INVALIO LEVEL 


=Í 


POWERED 2Y CIACUIT UNDER TEST. 
SUPPLY LIADG AND IHPUT ARE OVYERVOLTACE AHD 
REVERSE POLARITY PROTECTED, 


JINI MICRO-SYSTEMS, Inc. 


COMPARE TO UNITS COSTING 2 AND 3 TIMES AS MUCH: 


USE OUR 90 DAY GUARAKTES AS A TRIAL PERIOD. 
YOUR HOMEY BACK IP WOT SATISFIED. 


SEND $19.95 TO: 
CYBERTECH 


тайқы 
ALLE т roa 


ШЕ PAY Fostace, НЛО exper. NO C.O.D.s 


Cirela 320 on Inquiry card. 


OAIE DLP-1300. - 


gappe’ II 


16k computer 


Dish i] with Controller $4879... without $425 


APPLE 1 32K $999 
APPLE ІІ 48K 51099 


005 3.3with uggrade kit $44 


APPLE Il 
ACCESSORIES 


Adventure Ey Facroanii.. 
Apy Bel 
рула kag Aurei DENVER: 
Applabiy Dabugge 
Аррінргы Hah & Fal Sete. 
Applepoe Peleg Lies Sytem, |, 
Арій Urili e Props һү Нвүгійіз 
рр ичега Vind Proceso 
Ма Musgas Space шыта Ашыту 
Вих Бікірің Trümgy ә) Genga 
Tow Cashi Astell Manes System 
COA Gate Mna ren T 

by Faraone) байтта 
The Соати Valuma T5 

ww" Lue I | 
Daikid Plin by Pet pera Sep 
Dos Jon Pottoka ÉuaLumHIDr 
ЕРІНІ by Ғпқрітына Solingen 
Forteen tor ura wiih Lepega Epal 
Ғаш-ы language ATH 
Segoe |! Ghee (ынты гинин THY 
Sarpon |І Cheese Gama dikk. 
Ghali Gamar = 
Space түнім іы... 
расе Imwacter-disk. .. ig 
Sub рас FS 1 Fagm Slmat 


WE SHIP FAST! “с. 


ATARI 800 


PERSONAL COMPUTER SYSTEM 


fab Logie FS Ч Frsgh Seder diek 
Gyia uei ЖИ БИН) Soler қ 1 

Мінісніс Oy Peroni Bolremras . - PRINTERS, : 
ppls .ayrtir h MAOMITORS, DISCS 
A AT Mumaric Impor Kassybosgrd .,....... 
ALF Muhi Sythe 2 
highipan Lightpen Prom Жатар, 

Chae Goes dor Apps Campartar 

CIR Ренан епн Tire bles, , 

Dar ayre Lowe ГилеЕ|!............. 
В C Heyes Mcromdam...... 

Ecco oad.. 

Сална put Tablar 1 қ 

inirol $ H Нәнтетін Goniral ша 

rel Ж] Eon qer Daly 

WGA Sup A Tem Ш Column Board 
Һз Z8 Sal Card 

henwatewn Cat rod aim 

Наны i 
Spaschnnk 2004084 Word Vestuill, , ТТ 
Eupm Tag Ерптесһ Synihasiam . 

Sup A Aid ЕЕ TV Megdulaar 

GMA Ẹ' Біле Canrrallur Ced i 
Verge rodar Duabrm Ürer Speier. 


APPLE COMPUTER 
INTERFACE CARDS 


Арүгыы йн ит г!) ігі сч TIRA, — $745 
Applet? 1 Еінтыға Cord... cic 143 
ČC Ahmet Fransa Card ЁТЕ ТЪЛ „171 
CCS Раги ілесе Card ТТА. 155 
Сапе гаса Printer pclae Card тїй 
Apple Check Calender Cord 

by mtn Быга... Tt 
Commana p Card Er GEIS сын 
Integer Basle Firmware Card. 
Fora Primar Итан Панса ard .. 
Тегін тіне Hobby Cad, 
Pipmpiusr Card with keyboard fime 
famplur Gard зан аит keyboard Flim 
Soh AI Sara Paella! 1 

Авьнтыіні & Тангы! 
Serie) еш Тг] 
Бұта: bight Fen ar... 


Kruden CBHI. . 
Andes: DF SAF 


Epann Т ЖИЕНІ ЖШ {ш пты 

HF HT... 

НЕС Epiravrilur 255% 

Papar Tigar with Graphics 

Жып yp wath inter seca Card 
Lowden Video tii" Baw 
pmyo 2” Fey ! 
Coie Ёга г ТЇ"... 
Dare diskā іріп 100, 

Memore (pkg ТІН 

Werbetion ipie TO. 


Щр eomputer NX 


IN STOCK, CALL FOR PRICES! 


loh risen on СС CIE annis 
a TOK Basn in НОМ mh риле gerra LD рын 
+EH use НАМ expandable jo 48% 2 |reriaaimm AT AP A 10 proram eeoa dar 


"47 кеу full alone аумен 


жиып НЕ TV палы” 


Atari B20 Printer.... 

Atari B10 Disk Drive 

Atari 410 Program Recorder 
Atari 16K RAM Module 
Atari ВК RAM Module. 
Atari Basic ROM 
Assembler/Editor........4.. 
Basketball..... 

Video Easel..... 

Super Breakout 

Music Composer 


The SORCERER ав а ZBD CPU based mücro-compurmr antarmaliy тарап 
dabie зо 468K, AM ROM resdear monere VO ceric for 5-10) sz 
pansuen PargBpl and onal гїї Dhal Samy VO. Graphic roa 
lubpr o! z4D x 512, Жі inm ПР Бі rnaractprs B x HB dot matus, 
Full ASCI set lupper and loser case] plus gandard graplup semisals 
User rnay délire up lû 148 charachors Корі 1: 63 hoy data 


Computer Сһеав......................... . 30 


разг] ype, plus a 16 kay numbers inpet pad 


Star Raiders 
JD Tic-Tac-Toe 


5-MU EXPANSION ШМІТ........................ 


WORD PROCESSOR РАС. 
DEVELOPMENT РАС, 


‚ #199 
. 179 
. M5 


Joystick WE ALSO BELL ' "OUALITY SOFTNARE- FÜR РОТОРА АТ p OFF шт 


TO ORDER: Prone orders mwad using Visa, Млет, or 
honk өле pansies vaga & MMC credit card senice charge 
of 2% Mail corde may sand change cod number {шли} 
өчриатоп dave) савага chach, monty order, of persona! 
Check fallow T0 Бл пива. days for personal checks 10 cear], 
Pipada include phont number, include 2% zhippwsg, hand 


Weg, and insurance (25.00 minimum! i USA Shapers 
өтініп Calif, add ê sales тин. Formiga neders Include 1% 
ағы рр regm collect Forgign asderg ova aon 
alloy, F weeks grin and include $25 license Ter, All 
equipment 5 in ізгину canons with the manuüfaeuirerg 
wT. Equipment 1& subget re price charge ond dugi- 
bility, 


MAIL T C: 1251 ваплрилт ELEAJUN са. 52021 С 771071) Б579:0330 


master charge 


let iia TT TEE 


4 
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15K MEMORY EXPANSION KIT 
ONLY $58 
FOR APPLE. TAS-80 KEYBOARD, EXIDY, 
AND ALL OTHER 16K DYNAMIC SYS: 
TEMS USING MK4TIB-3 DR EQUIVALENT 
DEVICES, 


afk BYTE MEMORY 
RELIAELE COST EFFECTIVE EXP ANDABLE ВАМ FOR 


6532 AND 700 SYSTEM— AIM B5."KIM'STM'PET*544-BUS 
„ FLUG COMPATIBLE WITH THE AIM-ES/SYM EXPANSION 


CONMECTDOR BY USING A НИІНТ ANGLE CONNECTOR 
{SUPPLIED} MOUNTED ON THE BACK DF THE MEMORY 
ИШЕ 

MEMORY BOARD EDGE CONNECTOR PLUGS INTO THE 


200 NSEC ACCESS, 375 NSEC CYCLE 6800 5 44 BUS | 
BURNED.IN AND FULLY TESTED CONNECTS TO PET OH KIM USING АМ ADAPTZR CABLE 
Е і it ME! 
DYNAMIC RAM WIT HONGO ARDTRANSPARENT GUARANTEE LOWER COST AND А FRACTION OF THE POWER 
i Ш : | | ap 
- QTY. DISCOUNTS AVAILABLE 


i | | l REQUIRED FOR STATIC BOARDS 
NORTHSTAR; UROMEME, VECTOR GRAPHICS, USES «Әу ONLY. SUPPLIED FROM HOST COMPUTER 
SOL. AND OTHER 8080 OR 7-80 BASED 5100 


* | FULL DOCUMENTATION ASSEMBLED АМО TESTED 
SYSTEMS + 4MHZ Z-BÜWITHNOWAITSTATES BOARDS ARE GUARANTEED FOR ONE YEAR AND 
» SELECTABLE AND DESELECTABLE IN АК PURCHASE PRICE 15 FULLY HEFUNDABLE IF BOARD IS 
INCREMENTS ON 4K ADDRESS BOUNDARIES i RE TURNED UNDAMAGED WITHIN 14 DAYS 
LOW POWER-—5 WATTS MAXIMUM ASSEMBLEG WITH 32€ HAM 518% 60 
Z00NSEC 4116 RAMS & WITH 16% НАМ $338 00 
FULL DOCUMENTATION TESTE] WITHOUT RAM CHIPS 5779.00 
ASSEMBLED AND TESTED BOARDS ARE ы HARD ТО БЕТ PARTS INO RAM CHIPS} 

GUARANTEED FOR OWE YEAR ANO WITH BOARD АЯП MANUAL $109.00 
PURCHASE PRICE IS FULLY REFUNDABLE IF BARE BOARD А МАМАТ. 

BOARD 15 RETURNED UNDAMAGED WITHIN 
14 DAYS 


VISTA V-200 MINI-FLOPPY SYSTEM 
ж 5100 DOUBLE DENSITY CONTROLLER 
асары Еб i ж 204 KBYTE CAPACITY FLOPPY DISK 

ESTED DRIVE WITH CASE & POWER SUPPLY 


аарын. i т + MODIFIED CPM OPERATING SYSTEM 


Ё : ‘=e 
а p 
LITE EIE 


-T, 


AK НАМ 1451 [8] WITH EXTENDED BASIC 
ТЁК НАМ 13809 0 5695.00 


= т ға 
COMPUTER DEVICES | 
= 1230 W.COLLINS AVE. 
MF CARD eta -j ORANGE, CA 92668 
& W SOLID FRONT PANEL. 5229.00 (714) 633-7280 


ж WiDITOUTS FOR 2 MiNI-FLOPPIES . . 5239.00 Gali, residenis please ініні ЕЗ salas Вах, Masisrcharge 


& Vina accepisd. Please allow 14 days lor checka là 
ч ere th dr ep clear bank, Phone orders welcome. Shipping charges 


| wil be added із all shipments. 
* 19 SLOT MOTHERBOARD ' 5198.00 


ты еу КЇн" || 
тт m TU. = Р 


- be = —"m 
Fr ш” mmm жү. 
талыы 


| ж. = 


за ee 


i oo 


E 


PET INTERFACE KIT—CONWNECTS THE 32K RAM BOARD TO 
A АК OR BK PET. CONTAINS: INTERFACE CABLE, BÜARD 
STANOOFFS, POWER | SUPPLY MODIFICATION KIT AND 
COMPLETE INST RUG TENS. viec KS 


| u.s. PRICES ONLY 


15 MHz Triggered Miniscope моде MS-15 


15 MHz Dual Trace Triggered Miniscope 
Model М8-215 

30 MHz Dual Trace Triggered Miniscope 
Model MS-230 


New Touch/Test 20 Multimeter 

A portable/bench-type meter than tests and measures 10 
electrical parameters, 20 functions & 45 ranges, 
MEASURES: FEATURES 

| "ACC and DC Voltages AL and ОС = Touch selection and control of 
Current а Resistance ж Temperature, functions, ranges and power. m Large 
"C & "Fs Conductance s Сараспапсе (0,55" high) LED readout, ж In-circuil 
и Performs diode/transistor lest capabilities, в Size: 2.9" H x 6.4" 
and continuity Tests W x 7.5° D, a Weighs less than 3 (68, 


Order with Confidence and get the Fordham Advantage! 


an FORDHAM = = jx 


wur pres TOLL FREE We Wn 
| (800) 645-951 б 855 Conklin St Farmingdale. М.Ү. 11735 


|a Money Order 
in М Y. State call 15161 752-0060 


в Check 
69: 5 extra 
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The Supermarket for TRS-80* 
Add-on Components... со 


In stock now. Immediate delivery. 


The Vista V-B0/800/8000 
Family Disk Drive System 


The VISTA Model 11 


Provides cH, gn cr 

інгев drives 

+ Adds up tà 3 5 millron 
bytes of on-line storage 

в 20 day warranty 

+ Coes тегү өп Наср 

Shack s expansion 

тұз will go, Гог fess! 


+ Fully compatible wilh 
TAS-86, Heath/Zenth 
я 20 Day Warranty 
в 4] Track Patch at 
НО CHAAGE 


5 900.00 single drive inon-expandahle| 
$1000.00 Single drive 

Expansion System 
$1550.00 Two dive Expansion System 
$2100.00 Three drive Expansion System 
§ 525,00 Addittonal drives alone 


¥-80 Single drive system (12K) ..,..... 5 395.00 | 
М.В Two drive system (704K) _......... $ 77000 
¥-800 Single drive, B52 Drise (204K) .... $ 595.00 
V-800-2 Double drive, Baz Drives (408%) $1775.00 | 
V.HDDD Single diee, B9? Drive (408K) ... $ 775.00 
v-BUO8-2 Double drive B92 Drives (216K) $1450.00 


Printers 


Vista's Add on Drives for Apple'" 


Viste V3DU 1..,.-:44-Ҙ:-к-2.:...-42.ш. $1855.00 
Speed. Capacity . Price Daarsy wheel 
Letter qualny 
More ior Less | 
Base z Printer 2... o ooo svo nnn е $575.00 lincludes; 2-К Buller, 
30 10 Б0% cheaper per byte Variable Ine spacing control graphics. high speed tractor leed} 


Û 13 64 dois in hall dot increments 
100 cos — stm densities 

Standard $6 character ASCH 

Lip to 10 character fanis 


Anmdex DPSO00 — .,.... 
$9 x 7 dot matrix 

BO column (112 сре} 
Үшін Priniar ....................... 705.00 
2 x F dot matrix 

BO column (125cpz] 


From 20 tà 400% more capacity 
Twice a5 las! 

Compatible with Басса 
Warranty 120 days 


| A- Track £185.00 
: BO- Track $595.00 
160 Track $925.00 
Controller £100.00 


!-шшшжашаша,. LAE 


Add On Drives 


40 Track. Double 


МЕ B51 


The Vista TA Н жы, [+ + Densily-ZO4K 2.... ИИ ТЕТ Га. | $275.00 
MUSIC UE Jat - ! MPI BS? Dual Head, Double 
S iT J E Densily-ADBK ... кетеме $375.00 
MACHINE? y: Ел i і SIEMENS FDDTUD-5 ай Track Double. 
il E ШЕ: Density ЖМК .,......... n 1. 
Il I : H Siemens ЕСІГІНЕН я" Single 
I Ж! E: н Е а Тре $44B 00 
‚71 НТ I Shugart 8018 Single Sided Drive ............ $446.00 


Other Products 


WITH 9 VOICES! VISTA Verbatim diskettes (hard оғ sol! sector) Certilied 


-a 


NEW! Uses latest State of the Art LSI Technology AD track ...... ITT % 38.95 
Requires only one slot lor Э voices! More Powettul 2 15K RPM upgrade kits, guaranteed for 120 days. 

Uses Ітгев АуЗ-89105 та produce nine voices Than АЕ" ЕРІМЕ FEROLDULT oa ee lll... LI... —— 5 59.95 
(DIher competitive models have only 3 voices) 3 NEW! DOS * ........ Н. аре тайый а ases n n nn $110.00 
Simulates three ALF Boards $129.95 4 LNW expansion bare board .. an ae $ 66.05 
Plays music generated by the ALF Board 5. Н.С, Pennington book, TAS-80 Disk and Other 

APPLE || compatible. Mysterles 2... num. и jd ХР m ا ا‎ $ 18.95 


DOT Disco- Tech diak drive timer 


The VISTA V-200 for Exidy,... ——— 
* Completely packaged system, tested and ready to plug in. includes: , p my 
power supply, two 40 track drives, case, controller, all cabling and | 
total CPM documentation 
* Storage capacity from АООК to 1.2 meg Д 
= System sofftware-VISTA CP/M Disk Operating System and BASIC-E Compiler 
recorded on 5-1/4" disketes. | 
Price: Starting as low as $199.00 


ALF'* sofiware required. 


CALL TOLL-FREE 800-854-8017 t “з 


"THE 20 аз c прин podem Сй "cuo Shock 


The Vista Computer Company 1401 Borchard Streere Santa Ana, California 92705 ө 714/953-0523 
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DIP SOCKETS 
72FIN 2 
24 PIN 


ЖЕРІҢ 
Ls у 


SANKEN AUDIO POWER AMPS 
Si 1010 G 10 WATTS 
Si 1020 20 WATTS 
Бі 1050 С BO WATTS 


Full Wave Bridges 


PRINTED CIRCUIT BOARD 


| "ну" DUM E SIDED EPOXY BOARD 1167 thrice 
EAD жа 2 


| TRANSISTOR БРЕНДІ Б 
| لا‎ pa ШЕ, 
FA TET РАР GE THE 
ТЫЙ FF СЕ Т5 
ғағашия = roping 
IP (38 — РИНЕ STO 
TF HP EE Cee ree 
Mni ШЕМ aci nf ee FOR қең 
FAT? MPh S ТОЗ 
2438 Prüf ETI 


Cina (oot Clave coi 


ы 


ЕРЕ! 17 
j| 34 PIN 
15 PIN 


Xil 

ӨТТІ. 

ЕҮТТІТІТІ: 
ы 


EPOXY раят verin Бол 
TG” (hierswnh ТИ apeo к 


Msn = PEG — 4П DEB - 
PES = PREX) — ap T4 
таба MEA? = ай T4515? 
Тазай "EE 180 745150 
zagi resis m Tesla 
Tas Sia — 100 745257 


ar Bt 


TELD 


ЕТЕРГЕ 
MECEL CEA" 


umi АРЫ 2 TOA 
ARTES КЫ Toe 
ТИЛЕР AFH ТІНЕ 
PENES PH Е РОТЕ 
THEE HEM ET 
Thorweb guest 
Mig PP Ts TO 94 
Ие HER ТОЯ... 
EL D^ ER LU TO Ss". „ШЧ иги 
Үн PP GE 10.6 
TF наны TCI 220 
ne qzn pap 3; TO Той 


TTLIC SERIES 


Еле 
мне 
ЕРІТЕ? 


ЁЛЕ 150 
6. BUF SY 
TAUF IEY 
HUF Eu 
AJUF 20 
OGUE 16W 
SHF EY 


E OO 
AE .00 


Ibi 
Az 


El 
SELAA 
89100 
191 04 
БӨРКІ 
®гї [5] 


LAF do V 
47МЕ 35 V 
ESUF 35 V 
LF 35V 

тағ 20V 
алш MY 


ELTELTE ТІНІ. 


ПАПАЙ 
LEETE EEE 


39 wan Indira Rod Pulsa (660 2006 mque! 
Lim Dja iS pec shegi Includes 


ida A TIT кайт dung 
imb ЕШ THSFAIL 
тыт {и тк за pn 
ЫЫ А HE 
кий PPR ШЫЛ к= 
eter rT Пин а а 
Ата В TAD 
HII EN. 
ja baa тат жаца аны на 

| Rik a O PEO 
тығызд م اة‎ іі 
Tii gom es 
[LII а Gh 


мыт! MOC ва Бш Пп 
+ = ee 
rit i 
TERA Ta HE алы 


MIMATIAE МІЛТІ-ТІНІЗ TRIM РОТЕ 
190, SK, ШЕ, 20K 250K, 4.75 cach 


= 
- 


MLS SERIES 
THIEN PFET 

I SANT M FET. 

PHIGS ШІТ,,..... 

ER 200 TRIGGER DIODES. 


- 
а 


cec н исл. гє Mor 0028 PROG. UJT 


piai 1 Ры к STATE 

PEL Fe UT Диен 
лара ЕВ 

ia FF рдн Gre Кра ане 176 

пва Шиши bia i і [ross Ваші 

APA THIS пен кс 

FST OTE ТІЗЕ Аца 


DATES бАС-088с — Bim DAC = ЕЗІН 


B CHEXETTES — HARD SECTON 
$1.75, 10/816. 00 


RMON CABLE | 


ore at 


CRYSTALS $3 45 ға H 
3:000 рынг а аын FLAT EOL DOGEN 
5 QU Mir i Ont Hs кэй Vy 
айтын; iB DO Mey богы? ÛÛ ji брен 
157 Мн Іп ood [гү ese — VES quer бей 
Oy noo Ned їй T IIT Бағы! уын бекі 
hon ШЕ 


ІНІ ТЕР malt ı1: 
D 255 tuman 
HOODE 


А5232 
CONNECTORS 


ЖИЕН IA LASTA 55 


MITT 
LED READOUTS им 


i554 D CA FT l | 
A ES OL MICA. RH 113 
& ER MOO й СА 
I ES Heo В" CC 


BCS 6024-4 digi 
CC A^ dapi, 

PND ICC. S 
FND SCA 5" 


DL Y CE Las 


Dera ҒЗ Cenie Nass 
Send Chari па Miey Ürcim 


ШЕ Hampshire 81 


— CALIFORHIA COMPUTER SYSTEMS 


16K НАМ BOARD. Fully bullered addressable in 4K 
blocks, IEEE standard lor bank addressing 2114's, 
PCBD $2885 Kil 450 NSEC 5249,95 


РТ-1 PROTO BOARD. Over 2,6500 holes 4" reqgula- 
tors, All 5-100 buss functions labeled, gold lingers, 
sou anil on MÀ m- 42895 


PT.2 PROTO BOARD. Similar to PT-1 тасар! sel- 
up to handle solder tail sockets, РСВО $2895 
CCS MAIN FRAME. Ki (5-100) 5339.99 
APPLE EXTENDER. Ки 12255 


APPLE IEEE ІМЕТНИМЕМТАТІОЫ INTERFACE 
KIT 7480. Kit 527500 


ARITHMETIC PROCESSOR FOR APPLE 78414. 
Kil —— 2350.00 


APPLE AGYNCHRONOLUS SERIAL INTERFACE 
TTYMA. КИ ak $69.96 


APPLE SYNCHRONOUS SERIAL INTERFACE 
?ҰІРА, Kil $89.95 


ALL THER CC& PRODUCTS AVAILABLE 


FEI 2708 & 27'0 Programming Board with pro- 
-isnns lor 4б or ЕК EPROM. No external supplies 
required Техіспі sackeis. Kil £144 00 
CB-14 8080 Processor Board 2K al PROM 256 
BYTE НАМ power on/resi Vector Jump Parallel 
рогі wiih status. Kit $146 00 РСВО  .. $31.35 
VH-à BOs2d VIDEO BOARD Graphics incluaen, 

Uso (üt o HO ots ا‎ £37995 
10-4 Two senal WO paris with full handshaking 
20/60 ma current loop: Two parallel MO porte 

Kil 5185800 РСВО 531 95 
VB-IC 54x ІН video board, upper lower case Greek 


composite and parallel video wilh soliware, 5-300. 
Kit 514200 


СБ-2 280 CPU BOARD Kil £188 35 
ALO APPLE SEHRIAL/FARALLEL 5144,85 


ALL OTHER SSM PRODUCTS AVAILABLE 


гаи гайт 
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FF qo РЫПТП TEARS 

nip, YELLOW! OF OPIN LANCE LOÊ F" 

TD) GREEN emo AP LED 

МЕПЕН LED 

MRDISU PHOTO ПАНА RETIN 

Tau 118 ОРТО АТСА 

Л, TD ЕИ A POI 

m ЖЕНІП 33 42, 51 5B ER B3. ГАЙ!!! 
Bip IE mw E : 


ИК. TOE. ОК, ІК, 1.75 nach 
SOP TY ИЗА. FAST RECOVERY DOUE asl 42 25 


Silicon Power Rectifiars 


2215 СУЛА 
ылар Ay ar bá 


ЕРЛЕРДІ 


Send 206 for aur catalog featuring 
Transistors and Rectifiers 
Cambridge, Маза 


ЕЕЕ 


[7 
= 


320 


A shHEkREREEEEEREBUEAA алан 


әсет 


TTL ARED RELAY = 


Nd AUR CLOCK CHIPS 


qu 


REGULATORS 
7.60 Fk? bei av Fi EÛ اا‎ 
£h 75 4807-5, 0, B. 12. 10 

Іле |i ew Zl sii 

ШІЛ; AME A. 
ИІП LAŞAN 124 3A AL 
$ 75 


ALCUO Au А TuRE ТІКНІЕ TA ГҮН 
ЫТА йір 
Аһ жй ПРОТ 
ыта йй тг CLNTI ПЕР 


Р.О. BOX 748 
SOMERVILLE, MASS 


WIL inc. МАМЕСО INC. 

FDC-1 FLOPPY CONTROLLER BOARD wil drive 
shugart, ремек, remic 5° А B" drives up ja B drives, 
on board PROM with power bool up, will operate 
win СРМ inol inciuded), PCBD 
FP@-1 Front Panel, IMSAl size, hex displays. Byte, 
er пш single step. PCSO £4850 
MEM-1A ВК x Û fully bulleted, S-100. uses 2102 
"үре rams PCBD $28 95 
ОМ-12 MOTHER BOARD, 13 $lo1, Terminaled, 5-100 
board only шы... ... m: $39.95 
CPU-1 AEA ене t board 5-100 wih B level 
месіог »mierrupi РСЕС $26 95 
RTC-1 Realtime clock board. Two independent m- 
lerrupts Soliware programmable PCED $2505 
EPM-1 17024 АҚ Eprom card PCSO $25,385 
EPM.2 27087/2716 15K7/32K EPROM CARD. 
PCED 528.95 
ОМ. 9 MOTHER BOARD. Short Version of ОМ-12 
9 Slots. PCED $33.35 
MEM-2 16K х 8 Fully Buttered 2114 Board. 


FEED $285 


PTB-1 POWER SUPPLY AND TERMINATUR BOARD. 


PCED £28.95 
IOB-T SEAIAL AND PARALLEL INTERFACE 
2 Parallel, png sgrial and Casselie 


BOB uuum 


2708 ӘУ.) 21141 450 NSEC 54 98 
2716 $25.95 21141 200 NSEC $25.98 


IKOS 


.., 528.95 


{4151 725-7593 
Р.О. Bos 955 « E Granada, CA 94018 
Please send lor IC, Xistór and Compwier parts [ist 


ЖРЕТ ЕУ Teen 


НО 30 WIRE WRAP WINE SINGLE STRAND 


war zm rore Cm ПЕР ad dn SWITCH. 


SOLID STATE SALES 


4p і d4ii|BHhdhskhbkudlt 


ЧЕНЕЛЕ ЕНЕН ЕНЕН 


E 
КЕЧЕЕ КҮ ТҮЛКЕ] 


SZEXHEREEZSAE 


LIMEN 
ЕЗЕЗЕНЕЗЕН255%495М28%6рм2528596ЕЕЕ: 


ШЕШЕЛЕЕЕНЕЕ 


эш |21% 


WE SHIP OVER 9556 
OF OUR ORDERS THE 
DAY WE RECEIVE THEM 


‚©2143 TEL. (617) 547-7053 


NOV. SPECIAL SALE 
ОМ PREPAID ORDERS 


[(GCnarge cards љоя гасна on (is aller] 


WAMECO AND MIKOS PARTS SALE. 
10% oH on Wameco PCED with Mikos paris 
assoriments 


MIKOS PAATS ASSORTMENT 
WITH WAMECO AND CYBERCOM 
MEM-2 wilh MIKOS 77 ТЕҚ ram 
with 12144 459 NSEC 
MEM-2 with MIKDOS =13 ТЕК ram 
with L2114 200 NSEC ........... 


CPU-1 with МІКОЗ “2Z 80804 CFU 
QM-12 with MIKOS 74 13 slot mother 
boar O 
RTC-1 wilh MIKG T =] real lime clock 
EMP-1 with MIKOS 710 АК 1702 less 
EPROMS А 

EFM-2 with MIKOS -11 15- 32K EPROMS 
less EPROMS : 
ОМ-4 wilh MIKOS 
board 

FPB-1 wiih MIKOS 
for iron panel — .„ 5144.95 
WiKOS PARTS ASSORTMENTS ARE ALL FACTORY MARKED 
PARTS, KITS INCLUDE ALL PAATS LISTED AS REGLUIRED 
FOR ThE COMPLETE KIT LESS PARTS LISTED. ALL SOCK 
ETS INCLUDED 

LARGE SELECTION OF LS TTL AVAILABLE 
PURCHASE $50 00 WORTH OF LS TTL AND GET 
‘Ow CREDIT TOWARD ADDITIONAL PURCHASES. 
PREPAID ORDERS ONLY 


VAA pr MASTEHCHARGE. Send accognl namber, imjerbank mum 
ber, тірігмірп Gale and sign your order. mari, шаре will 
be added Check pr money order will Бе zen! aol paid in U.S, 
П you ae пй! a agtis customer, perre іле charges, саега 
check of postai money nrder, Света there will he 3 pao- 
wees delay lor cheeks to cher, Cali, residents ada 57€ 1T 
Maney back Jos; guarantees, We тәлім accopl returned IC's 
ізді fave been suldered to Prices subjec! lo change Fil hil 
пег ИР minimum ander. $1.50 service charga ІНІ ШгйрГА 
iess Than $10.08. 


PCBDS 
$229.95 


, $248.85 
. $99.55 


£110.35 
$65.95 


-5 40,85 


„= . 865.95 
сүр 8 шо! molher 


*14 all parts 
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"CO PUTERS : р” Us" 


A CONSUMER COMPUTERS SUBSIDIARY 


UNBEATABER MAIL ORDER DISCOUNTS 
pie computer [ 


Authorized Dealer 


5925]. 


В. | E | 
Ж” NE 16К sram: onn Di Манара ТА 
қ А i ARI | C4PMF (1 disk driva)... Xp 
АС-ЛЕР JOYSTICKS 121... 
48K PERSONAL COMPUTER SYSTEM | АЕРЫМ PEE 
FOR ONLY і 


ШІН 


OHIO SCIENTIFIC 
СІР MOD 2. 


TERE. 


ATARI ACCESSORIES 
$4 049 400 COMPUTER. 479 
i 620 PRINTER (40 coll. AAA „ш E, 


BW DISK DAIVE.......,. „4:94: 0.22... 859 | 
410 Program Recordar...) 6606 sso 58 
815 DUAL DISK DRIVE ............... 1198 


APPLE ІІ OR APPLE Il PLUS 


R22 THERMAL PRINTER 140 zoll. ......, 363 
| B25 PRINTER 180 cel ітпр.!............ 795 
APPLE COMPUTER APPLE ADD-ONS | B50 INTERFACE MODULE... Мем” 
PERIPHERALS COAVUS 10 MEGABYTE HARD DISK | САР 
DISK П DRIVE E CONTROLLER card... 495 DRIVE SYSTEMw!pwr supply... ...... 4395 BK ROM BASIC 
DISK Il DRIVE ONLY. ahah 22826 CORVUS CONSTELLATION,...... esos 895 BK RAM EXPANDABLE TO 96K 
GHAPHICS ТАНЕТ.................... 655 16K MEMORY UPGRADE KIT 12х64 UPPER £ LOWER CASE 
SILENTYPE PRINTER wiint. card... . ..515 (TRS-80, APPLE IL SORCERERÍI. ........ &D 256x512 GRAPHICS POINTS 
SSM AIO SERIALIPARALLEL kit........ 1995 ABT NUMERIC INPUT KEYPAD PROGRAMMABLE TONES 
SSM AIO assembled E tasted. ......... -190 ізресі?у old of now m m “ТҮТТҮ ANALOG INPUTS 
SYMTEC LIGHT PEN 5Ұ5ТЕМ.,......... 215 ALF MUSIC SYNTHISIZER,.............. 225 
SYMTEC SUPER SOUND GENERATOR..225 — BRIGHTPEN LIGHTPEN..... ......... «. А! 
SYA BINCH DISK CONTROLLER CARD.335 GPIB IEEE-488 (1978) Int. . аре. 
VERSA WRITER DIGITIZER SYSTEM....215 ARITHMETIC PROCESSOR card... 335 | 
VIDEZ VIDEOTERM BO COLUMN САНО,318 SPEECHLINK 2000 [B4 Word Vocab), - ‚215 
VIDEX VIDEDTERM wigraphics ROM... 335 MER SUP-R—MOD TV MODULATOR... 30 
LOBO DISK DRIVE ONLY,....... 1 25 MICROSOFT Z 80 SOFTCARD SYSTEM 
LOBO DRIVE w/contrallar card....,.... 465 a CPIM E MICROSOFT BASIC.. EM. 
DC HAYES MICROMODEM il...........9199 MICROWORKS-D5 55 DIGISECTOR... 276 v al 
DAN РАТМАЯ IDwar Cage КЩ... ыы LĀZER lower caso ndsotsr ıı... TENE 71 : 
APPLE COMPUTER SORCERER СІР MOD II 
Ts | ПЕТ | ак ROM BASIC 
| INTERFACE CARDS APPLE 11 or APPLE Il PLUS COMPUTER ER AKI EXBANDABLE TININ 
PARALLEL PRINTER tnt, cord..,....,.. ‚ M5 SOFTWARE COLOR EXPANSION 
COMMUNICATION CABDwiconn cabila. TBS PASCAL with LANGUAGE SYSTEM. |... 475 0% 49 LINE DISPLAY EXPANSION 
ықы тізі өм ум S FORTRAN for use with LANGUAGE 54D) EXPANSION UNIT,..,..,.......- 375 
wil IT SYSTEM... 22... те IS моро PROCESSING РАС. | 
CENTRONICS PRINTER int, card. ..M5 CPIM for use with MICROSOFT | MR RENT Bt басы ue ті ye PRINTERS 
APPLESOFT Il FIRMWARE card. ...... TEET m 280 SOFTCARD (incl). و‎ aea | 
КАА: COI. vase pe) Ж ОНАЗА:;44::.::22--1,.--..-рі-:---2.... ч ҮЛ Гм OT [Г tile SFI f AMADEX A: cca 
THE CONTROLLER General Business VIDEO MONITORS the +» жоо... + “ийчу ate al 1360 
MOUNTAIN HARDWARE ps | SE бата Te er елт ToU т BASE 2. ty ЖММК... 
ACCESSORIES Eri eM ұстаса на Benn 
A Division of APPLEWRITER Word Mori BEEN 65 SANTO 15" Ву... Daaa aiaa END PAPER TIGER 105-440. i ae = aC 
Mountain Computar APPLEPOST MAILING list зузїат......... 45 PANACOLOR W" COLOR, , кезк. 229 wigrephics . . нге аласта ТӨН 
APPLE CLOCK/CALENDAR card...,.... .228 APPLEPLOT Graph E Plot Sytem. “++ OO ZENITH 11^ COLOR. ssa, 499 MEC SPINWHITER...,..,...-.-.--.-.2550 
SUPERTALKER 50200 SPEECH DOW JONES PORTFOLIO EVALUATOR. . ‚45 | TRENDCOM 2..............-...... 918 
SYNTHISIZER 5ҮЗТЕМ........... .,..245& APPLE CONTRIBUTED VOLUMES | SILENTYPE wilnt.................... 515 
ROMPLUS wikayboord filtar............ 165 1 thru 5 wimanuala... isse o 20 EPSON TX-80 w/grophing,....... 0... 728 
INTROUX-10 ASA REMOTE CONTROL VISI-CALC by PERSONAL SOFTWARE... 120 $ EPSON МХ-Я0 132 со|................ 
SYSTEM. Т ‚ 245 DESKTOPI/PLAN by DESKTOP | 
INTHOLX-10 controller card BoM.. susê. 465 COMPUTERS.: : ‚ЁЁ , 
RHOMWRITER 5Ү85ТЕМ..................158 ССА DATA MANAGEMENT SYSTEM 
MUSIC SYSTEMI16 valcasisterenl. ...... 465 By PERSONAL SOFTWARE, .... ....-.. 65 M LEEDEX 
AD.D/A 16 СНАММЕЬ®............... 319 APPLEBUG ASSEMBLER/DISASSEMBLER 75 VIDEO 100 
EXPANSION CHASSIS (8 ТҮРІ 55 APPLE DOS TOOL KIT. ................. 65 | 


COMPLETELY COMPATISLE WITH RADID | | m > | masier thaige D 
SHACK TAS-80 LEVEL li SOFTWARE اک ا‎ Р — 
AND PERIPHERALS, | | UN 


Features Include: 


Level Й BASIC 40 pin intedace cann 
Vas heh STV оит sef йит RA йелеу THE TRS-80 ‘WORK-ALIKE’ MEKAN 
Buit in Cassette Expandable 10 ak, BEF 


For mara intormatian. ploasa call or waite, 16K LEVEL {! ONLY $579 


n CA Pecunia mta eR ^ том. FREE ОНОЕН un] -800-854-6654 


(714) 698-8088 CREDIT CARD USERS PLEASE READ TERMS DF SALE IN ORDERING INFORMATION 


*FAST DELIVERY 
"LOW PRICES 
*COURTEOUS SERVICE 
"KNOWLEDGEABLE STAFF 
"LARGE VARIETY 


ORDERING INFORMATION: Phone Orders Invited using VISA, MASTERCARD, AMERICAN EXPRESS, or bank wire iranslers. VISA А MC credit card service charge of 2%, AE crodh 

card service charge of 5%, Mall orders mey sand chargea card number (include expiratlon date), cmshiar's check, monsy order or personal check fallow 10 business days to clæmr.j 

Plaase include a telephone number with ol) orders. Forelgn orders (excluding Military PO's) add 10% for shipping and а! funds must Ба In US dollars. Shipping, handling and I- 

surmnce іп US. add 3%. Callornia residonts add 6% sales tar. Our low margins prohibit us іп send COD or on saccaunt. All equipment s«ubjari іп price change and һуа ат Т. 

Equipment Is new and completa wilh manulaciurar warranty, Wa ship most orders within 2 days. Order desk hours are Monday thru Saturday 9-SPST. Send for FREE 1981 Catalog. 

WE ARE А MEMBER OF THE BETTER BUSINESS BUREAU AND THE CHAMBER OF COMMERCE RETAIL STORE PRICES MAY DIFFER FROM MAIL ORDER PRICES. 
PLEASE SEND ORDERS TO: CONSUMER COMPUTERS MAIL ORDER CRU Division 8314 PARKWAY DRIVE, GROSSMONT SHOPPING CENTER NORTH, LA MESA, CALIFORNIA, 92041 
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At last...the | 
Typewriter Interface! 


Turn your electric typewriter into a low cost, high 
quality hard copy printer. 1 Year Warranty 


Dynalyper—the patented" RDI—ITO Pak is last becoming the Industry 

standard for typewriter autpul. Why" Because: 

|, It takes 2 minutes lo initially install and 5 seconds to remove or 
replace 

. You do no! have ta modify your typewrlter. All factory warranties 
and mainjenance agreements on your typewriter will be honored 

3j. You can use it with all powered carriage return typewrilers that 

have US, Keyboard. Our Model | works with ай nam Selectrics and 
aur Model П works with Selectrics. Conversion between models 
Jakes 2 minules and the kit (26 plungers) is available for a nominal 
charge, 

4, You don't have 1ö lug around a bulky printer when you travel |! 
Іһеге is a typewriter at your destination, you can install the light 
(3 Ibs.) 1/ O Pak іп jus! 2 minutes. 

. Same interface lor TRS-80, Apple and ПРІВ, Centronics and Pet 
compatible interfaces are available in third quarter 1980, Electric 
pencil available. 

Б. Delivery: Stock to hwo weeks. Price: $198. for he complete system, 

FOG Rochester, Domestic. 


Over 1000 in operation today. VISA and MasterCard accepted. Call 
Ken Yanicky а! 715-385-4336. 


“Райт Райли ROCH ESTER DATA 


3100 Monroe Avenue, Rochester, New York 14618 incorporated 


— 


м 


Ln 


The TRS-8O I/O solution 


The COMM-80 is the only interface you 
need tû turn your TRS-B0 Level | or Il 
inta a timesharing terminal with provi- 
sions for a printer. The COMM-80 
combines the mast used features of the 
RS expansion interface in a low cost 
unit containing а built-in RS-232-C inter- 
face (50- 19,200 baud software select- 
able), a full 8 bit parallel port (34 pin 
edge card Centranics compatible) and a 
TRS-BUS connector for future expansion. 
Up to 16 units can be chained together 
and addressed separately, Interface 
your TRS-80 to all standard RS-232-C de- 
vices including modems, CRT Terminals, 
printers and other camputers, Smart 


terminal software (will run in 4K) 


4l ш, 
is included at na extra cost. COMM 80. 


Assembled and tested... $179.95 


Includes case, power supply, ribbon 
cable, parallel printer port, serial 
port and TRS-BUS connector plus 
smart terminal software 

(please specify Level | or Il). 

HY residents add "X sales fae, 


To arder call (516) 374-6793 4 
Dr write: 
The MicroMint Inc. 

917 Midway 

Woadmere, NY 11598 


Dealer inquiries 
invited. 


TRE ÈD it Eratieenaik of Taney Corp 


EXECUPORTS. 


Quiet, Portable, Reliable, 
| To Printi Da 80/136 
Versatile Printing Data Print Position 
Terminals Plotting 


RO Print Position 


FEATURES: 


е 10, 15, 30 CPS 
* Carrying Case 


Model 300 


Model 3000 


SPECIAL PURCHASE PRICES 
Remanufactured Units 
Model 300 $795 
(90 Day Factory Warranty) 


Model 3000 $1,195 
(One Year Factory Warranty) 


CALL NOW TO ORDER 


Buy Direct From The Manufacturer ® Maintenance Contract Available 
e Immediate Delivery * 


— Computer Transceiver Systems Inc. 
CES East 66 Midland Avenue * Paramus, NJ 07652 
i Р.О. Box 15 * Phone: (201) 261-6800 
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раке 


PRE-CUT WIRE WRAP WIRE 
аии ии сига СТЕПИ Т аа | 


6.5" $1.92 | 3 100 4%» 500 2%" 500 4" 
7,42” 1.83 | | JW 100 5° 500 3" 500 5 
м 2.08 | 4" 100 8" 500 а” 500 Би" 
2.14 | i 500 4" 500 6 
2,18 à; 
224 
2 30 
2 4B g қ 2%” 1000 
| ә" 1000 


Kynar precut wire. Al lengths are overall, including 1" sirip on each end Е du 1000 
Colors and lengths cannot be mixed for quantity pricing. Choose from colors | 4" 1000 
Red, Blue, Black, Yelow, White, Green, Orange, and Violet, 


RN WIRE WHAP Size Quantity! Tune Price аз” Pricol Tube 
IC SOCKETS T $20.28 
FREE WIRE KIT Жы 50 $1200 
Kit #1 on orders over 550 D ar шы $15.64 
Kil ИЗ on orders over $150 Tn $17.85 


Kit #4 on orders over $250 n $17.48 
Sockets sold at these да $15.98 


prices by the tube only. Р $18.45 


i $16.00 
Above prices inciude gold up to $800/oz 


IDC CRIMP STYLE CONNECTORS 
Card Edge Connectors] IDC Sockets [Cable Plugs | Right Angle Headers _ 


|0810 $125 | орав тад | Wire Wrap Solder Tail 
[05 26 265 | IDP 24 3.25 |IDHIOWR 1.75 IDH1OSH .80 
IDS 34 3.59 | IDP4O0 3.65 |IDH20WR 2.75 IDH20SR 1.25 
DS 40 4,05 | 0825 IDH26WR 3.60 IDH26SR 1.85 
IDS 50 5.06 | Connectors |ibDH34WH 4.15 1053458 2.15 

Male — $4.95 |DH40WR 4.90 IDHAOSR 2.50 


Female $5.25 |ipHSOWR 6.15 IDHSOSR 3.15 


Call or Write for 1980 Catalog: 
ORDERING INFORMATION ж E Soke 
* Vector Boards & Pins 
" Orders under $25 include $2 handling + All prices good through cover date. x Bishop Dralting Aids 
* All prepaid orders shipped UPS Ppd * Mosi orders shipped nex! day. x ОҚ Tools 
* Visa, MC & СОО = charged shipping. * Byte must be meanlionged to gel sale prices. ж HN IDC Crimp Connectors 


page 1858 Evergreen, Duarte, California 91010 Phone (213) 357-5005 
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WAMECO 


THE COMPLETE PC BOARD HOUSE 
EVERYTHING FOR THE S-100 BUSS 


X FPB-1A FRONT PANEL BOARD FOR B0BOA AND 280 
SYSTEMS IMSA| COMPATIBLE. 


PCBD $56.55 KIT . $175.00 
3 MEM-2 16K RAM 2114's. ADDRESSABLE IN 4K 

BOUNDARIES. 

PCED ...$3395 КІТ (LESS RAMS) .... $8095 


ж EPM-2 16/32K ROM USES 2716 ОН 2708. ADDRESS- 
ABLE IN 4K BOUNDARIES, 
PCED .... $33.95 KIT [LESS ROMS) .... $7495 
+ CPU-1 80804 PROCESSOR BOARD WITH VECTOR 
INTERRUPT. 
FGBD 


‚ 533 85 $124.95 


++ + + n! п gH 


x 108-1 І/О BOARD. ONE SERIAL, TWO PARALLEL 
WITH CASSETTE. PCBD 233.95 


+ FOC-14 FLOPPY DISC CONTROLLER BOARD USES 


X теа 13 m!" MOTHER BOARD. 


... 42.85 KIT . . 1255 

X QMB-3 3 SLOT MOTHER BOARD. 
ics MP 235.95 ROP ......- $109,385 
+ PTB-1 РОМЕН SUPPLY AND TERMINATOR BOARD. 
POHG .......: $29.95 KIT $49.95 


Xx RTC-1 REAL TIME CLOCK BOARD WITH TWO 
INTERHRUPTS. 


PCBD $28.95 E mT 57995 
x MEM-1A BK RAM, USES 2102%, 

PCED . $33.95 KIT (LESS НАМ) ,,,, $71.95 
X ЕРМ-1 4K 1702 BOARD. 

PCBD . $29.95 KIT (LESS ROM) .... $5995 


FUTURE PRODUCTS: 80 CHARACTER VIDEO BOARD. 
2-80 CPU BOARD WITH НОМ, В PARALLEL PORT |/0 BOARD. 


DEALER INQUIRIES INVITED, UNIVERSITY DISCOUNTS AVAILABLE 


MOST PRODUCTS FOR IMMEDIATE SHIPMENT. NO 4-8 WEEK DELAYS REQUIRED FOR OTHERS. 


1771. PCBO . $45.95 
AT YOUR LOCAL DEALER 
/ Fi ҮЗ 
wml’, 
WAMECO INC. Р.О. BOX 877? ж 455 PLAZA ALHAMBRA = 


a i à EL GRANADA, CA 94018 


BECKIAN ENTERPRISES 


е (|415) 726-6378 


ALL PRIME QUALITY — NEW PARTS ONLY 
SATISFACTION GUARANTEED. 


EDGE CARD CONNECTORS: GOLD PLATED: 


Abbraviations: SIE Solder Eye 


. S/T Sold Тай: W/W Wire Wrap. 


| y 


FART # DESCRIPTION, Row Sp І-Зре. 10 24 pez. із сі. Шр. 150° CONTACT CENTER CONNECTORS. ТҮРЕ SUBMINIATURE CONKECTURS. 
[| BRAND: TEXAS INST. PART # DESCRIPTION. Row Sg.  1dgr. — ID-24pes. pes. Шр, 
4070 50/00 lmasütram. —.250 Hen. Ann, #315 15105 6112 БЕРЕТІНІ МП 41.008 91.05 1145 4 5 - red 
4090 50/100 imas! Wiw 250 й. Здав. ЗЕ. 34500 15110 am? SITPETIMSC ‚140 1.95 1.85 1.50 ART NUMBER — DESCRIPTIDN. "ores, 10-24рев. 
| BRAND: SULLINS: UL Rag. 15132 8/12 S/T PETIMSE — 200 Lao 154 L45 DE sp Ман 01.0000. #14000, 
123885 50/100 Solder Eye a0 ій. 6.1000, 5.0500 15175 Bf SIE Sole Row : К 1.50 1.30 DE 45 Funds 225a» 2Ёйав, 
| 129870 50/00 S/T тш 250 аа. яла, 370 15270 — 10/20 Sle .MB 4 1,85 1.70 ' à 1 "ва 35m. 
128875 50/100 WIW Imsa) 250 625 425 426 15275 10/20 SIT лао 2% 185 — 140 ШЕ. ee тылы S UM Ыла 
123905 50/100 SIT Altair 140 485 445 145 15435 12124 БІР РЕТ 148 2.50 235 2410 DA тер Mole i35es. RBar. 
129990 501100 SiT Cramam, 250 4.75 КЕ 3.00 15440 12/24 БЇТ РЕТ 140 1.85 2.40 2.15 ПА 155 Fa mala 3.25aa J iUas. 
| 15445 12124 SIT PET 200 2.75 150 2.20 DA 512111 1. ре, беву Mood 1.401. Las, 
OTHER .125" CONTACT CTA CONNECTORS: 15505 15/30 S/E BRI Kay 14D 2-50 1.258 2.00 DA 51220-1 Loe, Black Hood 2-50ee, — 2,4544. 
12305 72/44 SJE No Ears ‚140 4.15 3.75 3.35 15510 15/30 S/T ORI Kay táü 2.40 2.15 1.85 DA 110383-2 2 pe. Grey Hood 1Ёйаа. 1.3504, 
12759 36/72 SIT 140 5 4D 4.05 435 15515 15/30 WW GRi Kay 200 1.50 235 210 i m m) ris y 
12730 — 40/BD WJW 250 8.20 5.65 5,00 15800 18/38 See 40 3.35 3.05 2.70 м Шы. 00а. 
15810 18/36 ST 140 3.00 270 240 08 255 Famala JM. 140s 
ке ғы . Я i Р. { ^ ` DB 51212-1 1 pe. Gray Hoad 150mga. 1.308. 
100" CONTACT CTR CONNECTORS: 156815 18/38 WW 200 3 50 3120 2.90 ED. Widen н e uA ЖЕт- ‘a 
10048 13/28 SIE Мо Ewa 140 3.40 305 215 15700 — 22/44 S/E КІМІМЕС 140 2.98 290 275 66 eni ге at a- poculo 
10280 25150 SIE TRS 60 .14D 4.50 405 3.00 15705 22/44 S/T KIMIVEC — 140 ЕТ 130 300 d растау Ше "Ча Қ 
10175 — 2DIADSIETRSED 140 5.85 835 475 15710 22/84 WW KIM/VED 200 3.48 3.20 2.85 Dc 37Р Mala 4 20аһ Ailis, 
10180 2040 WIWTRS Bü 200 3.30 400 245 15875 25/50 SVE 140 4.05 4.20 1.75 DC 375 Қа A Dian. 5.1644 
10190 20/40 SIT TAS B0 140 20 2.80 255 15880 2550 S/T 140 455 4.10 3.85 2381.4 Ena 2 fua 
108858 — 36/72 SiEVector 140 550 — 430 440 15085 25/50 WIW 34% эш к 1. QU n.r шт Аба Мн 
[ 10420 — 38/72 WIE Vector 200 5.80 525 485 16115 — 38/72 5/Е 140 B50 &85 520 00 БОР Mele S.50e0, 5.1088, 
| 10500 38/12 SIT Vnelpr 140 5.70 4.30 4.60 18120 38172 SIT 140 £.55 5.80 8.48 00 585 Famata $4008, В.Е0ае, 
10535 40180 SIE РЕТ ad 5.85 5.35 4.75 18125 Said WIW 200 (Жу B-10 E AE ПП 5142181 | pe. Gray Hood 24000, 2.2000. 
10540 40:00 Why PET 200 6.00 540 ал 16145 am SIT 200 БЕП 585 — 520 DO 1109835 2 ре. биву Hood — 100 2.400, 
10550 40/80 SIT PET 180 5,80 5.25 4.55 18235 ӨЗІНЕ ST Mat BADO 140 6.60 8,88 8,38 | 
10585  43/BBSIECOSIELF М0 5.45 625 5.55 18240 43186 W/W Mat S800 „200 7.80 105 6.25 D 204102 Hardware Sat Alaa. Be. 
10605 43186 SiT COSIELF 140 8,80 5855 630 18260 3/86 S/T Mot BBOO 200 E50 &B5 — 520 [1 Hacd Sarl 
10555 431868 WW COS/ELF .200 6.50 8.20 5.55 ҺИ] 43/06 SIE Мат 6000 140 7.20 6.50 5.75 
10615 43/88 SIT COSIELF — 200 6% ЕЛІ 540 K:1 Pol Kays 45 1? M | 
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LC. SOCKETS GOLD. 
W/WAAP 3 TURN 


14 pin 10.40 ав, | 
18 pin 0.44 as, 


BDBOÀ PRIME. i 
| 95.00 aa. | 
| ЕА B CONDUCTOR CABLES Bit. Long. 


CLASS ЖІ Туре Cables 


1. то 4 pes. 4622 00 
[5 та 9 реа. 18,00 


Lf. SOCKETS ТІМ, 
10.15 on. 


CONNECTORS FOR СЕМТАОИІС 5 700 SERIES. 
Ámplanol 57.303480 


16.00 aa. 
kgg m. 


1 то 4 pea. 
Біз 3 nes 


BITE Nowember 1980 


PHONE: 213-988-6196 


COOLING FANS 


T5 Por. 


+1. Wan 
1.9000. 
1.3 aa. 


200s. 
ile, 
1.1554. 
iiia. 
Lite 


LAr. 
3 40e. 
1.10. 
1.45 в. 
1.35a. 


TERMS: MINIMUM ORDER: 515 00 ADD 31.45 For 


par ы, Handing A Shipping. Orders over 630.00 in the U 5.4 
18.00 ве. | We Pay the Shipping, CALIF. RESIDENTS: Please Add 
17.00 аг Б Sales Тан 
NOTE: NO CO Û, ОВ CREDIT CARD ORDERS WILL BE 
ACCEPTED. 


MAIL ORDERS TO: 


BECKIAN ENTERPRISES 
P.O. BOX #3089 


SIMI VALLEY, CA 93063 
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THE STAR MODEM 


From Livermore Data Systems 


Z80A System SPECIAL $3500 


e 54K memory 
24 megadyles disk storage (2 8" 2D drives) 
2 parallel and 2 serial ports 

CP/M 2.x included 


RS232 MODEM 
SALE $135 

IEEE 488 MODEM 
SALE $ 


KMMM Pascal for PET $75 


4 subset of standard Pascal with extensions 


* Machine Language Pascal Source Editor 

е Machine Language P-Code Compiler 

е P-Code Interpreter (for debugging and learning) 

e P-Code to machine language Iranslator for optimized abject 
code 

а Run-time package 

е User Manual and sample programs 


STAR Moder is the price performance leader with a full 
2 YEAR FACTORY WARRANTY. 


FORTH + $60.00 
for APPLE or PET/CBM 


A full-featured FORTH with enhancements. Fast and 
easy to use. 


& conforms to FORTH Interest Group Standards 


* cross cumpiller to produce either standard object modules or 
self contained ROMable modules 


а built in macro conditional assembler 

а complete string processing capabilities (including variable 
length strings} 

а disk virtual memory for large programs {or ата! systems!) 

ә arrays (single ог multiple dimensioned) 

ә lul! screen cursor controlled editor 

е [icaling point and integer processing 

в User's Guide and documentation 

A product of IDPC Company 

Requires 15K available HAM and one disk drive. 


Requires 16K minimum. Specify ROM version and disk or lape. 


FLOPPY DISKS 


as low as $1.85 
(write for price list) 


° BASF 3M 
Verbatim maxell. 
EARL for PET (disk lile based) $65 


Editor, Assembler, Relocater, Linker 


Generates relocatable object code using MOS Technology mnemonics. 
Disk ШЕ input (can edil ties larger than memory). Links multiple object 
programs as one emey load. Listing output to screen or printer 


550? 745 10/695 50/655 100/615 Dust Cover lor PET 5 1% 
Б5й2А R40 10/795 50/735 100/690 | IEEE-Parallel Printer interface tor PET $ 65.00 
6520 РА 5.15 10/490 50/445 100/4.15 Commodore ‚ IEEE-85222 Pnnier ilerface lor РЕГ — $149 00 
Boer VM 690 10/550 50/6,10/ 100/5.70 CBM-PET SPECIALS Centronics 737 Proportional Spacing Printer $800 
6532 7.90 10/740 50/700 100/650 NEC Spinwniter - parallel Pm 
2112-L450 445 20/425 100/395 &, Up to 5225 tree XYMEC HQ 1000 Intelligent Daisy Wheel $ 
2114-1300 5.65 20/535 100/495 qw merchandise with purchase pf Leedex Video 100 12^ Monilor $ 129 
2716 EPROM 1345 S1275 Au 4“ one of following CBM-PET items! FREE Zenith 219 Termenal {factory asm] $ 739 
id th ан" Y 1270 8032 32K - BÜ column CRT $1795 235 = га eL Re e 
S-100 Wire Wrap $2.65 Solder Тай 2.15 uim bow tv column jd - “ёз "e жу ——— 
ee HB. 50 Dual Disk Drive - 950, tes $1 : 
CASSETTES - AGFA PE-611 PREMIUM CBM Modem - IEEE Interlace 7 5206 50 SYM BAS-1 BASIC or AAE-% Assembler — S 85 
High output, low noise, 5 screw housing, labels. CBM Voce Synthesizer $395 50 KTM-2/80 Symertek Video Board $349 
С-10 10/565 50/25.00 100/48.00 BN full size graphics keyboard $795 100 КЇМ-1 [add $34 for power supply) $159 
0-20 10/730 50/3400 100/66,00 16% Full Size Graphics or Seawel Molherbaard - 4K НАМ $155 
All other lengths available, Write for price list, мара зни 5995 150 Seawef 16K Stalic RAM - KIM, SYM, AIM — $320 
! r [ B 2—0: ——— ——- 
ATARI 800 S777 Business oat : $1295 205 KL-4M Four Voice Music Board 

Al Atari Modules 75% OFF 2040 Dual [©К Dewe - 343000 bytes $1225 205 andVisible Music Monitor (4 voice) Гог РЕТ $59 90 
SPECIAL-purchase ATARI BOO, receive 2022 Tractor Feed Printer $795 100 pistol ادات ای‎ er А تی‎ ВАВ 
extra BK memory FREE CON External Cassette Deck $95 12 Tec SS OE NEL MT 9.97 
EDUCATIONAL PLAN - buy 2 ATARI Used PETs (8, 15, and 32K] CALL PAPER-MATE 60 Command PET Word? rocessorsed 95 


full-featured version by Michael Riley 


Боро тусаа АТАН FREE) WRITE FOR SYSTEM PRICES 


0 

DISKS © "EDUCATIONAL DISCOUNTS“ A P Products 197 OFF 

(write for quantity prices) Ji Buy 2 PET Computers, get 1 FREE A P Hobby-Blox 15% OFF 
SCOTCH (3M) 8" 10/3.00 50/2,85 100/275 CEM Full Size Graphics Keyboard & 74 ALL BOOK and SOFTWARE PRICES DISCOUNTED 
SCOTCH (3M) 5" 10/2.95 50/280 100/270 WordPro | = for BK PET © 25 The 8056 Book (Osborne) £12.75 
Maxell 3 10/385 50/340 100/315 WordPro 8| - 16K СВМ, disk, printer $ B5 28000 Assembly Language Programming 
Maxell В” Double Lens. 10/4. 10 50/3 95 100/3. 80 WordPro В = 37K CBM, (ек, printer & 170 (Osborne) 518 60 
Verbatim 57 10/240 50/2.35 100/2.30 WordPro IV. - B032. disk, printer $955 PET Personal Computer Guide (Osborne) $1275 

(add 1.00 for plastic storage box) LUFT YD LOUUA TUE "= PET and the IEEE-4BB. Bus {Osborne} $12.75 
BASF 5 10/240 20/235 100/230 VISICALC lor PET (Personal Software) $170 6502 Assembly Language (Dsterne) $ 990 
BASF В" 10/240 20/2.35 100/230 BP! General Ledger, A/P, A/R Tor PET — — — $270 Programming the 6502 {Zaks} $1045 
Diskette Storage Pages 10 for 3.95 Programmers Toolkil - PET ROM Ullities — $ 36.90 6502 Applications Book [Zaks] $10.45 
Disk Library Gases B"-285 5° - 215 PET Spacemaker Switch $ 22.90 6502 Sollware Cookbook (Scethi) % 945 


115 E. Stump Road WRITE FOR CATALOG. 


cu Ad] $1.25 perr dêr for siippsng. We pay balance of LIPS surface charges 
Montgomeryville, PA 18936 215-699-5826 A В Co mp ute ies 0n all prepaid orders Prices keled ate on casn decount bass Reguky 
prices Блу Мин 
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Circle 223 on Inquiry card. 


— Dual Trace Oscilloscope | 
HITACHI 30 MHz 


W lv syne seperate Eur CUE 
Ш High-sensitivity Tm die 


8080A EPROM | POWER SUPPLY 


5 Volt 3 Amp 
MICRO: 
85 | Z708 29529 
PROCESSOR 55 9 APS 5-3 


n. Й | EPROM ы E 

| Ro M mon 21141. Рр "AE 540 БВ 
| ® Z-axis input [lyrae ey [350 n5) 5 E35 21 1 6 1 4 AA T ons 538.85 | 
| тізгіні тетін) | ЗТАТІСНАМ 5 [-—— —— ——— — — тв = 


Ф Signal delay line 


dk XY operction 


CRT 
CONTROLLER 


5037P 7:39” 


i Troce Aoletion 


5945.00 


W e Ш ава ММ. \ 
| DISCOUNT | 
| ч т * \| 
! COUPON | 
Mi ^ e ІК 
" Bing this C3 EUN mo oneal our рге пг 
І атас сиг Май Order address shown below and М) 


n receive a LUW MES ON AT ! 
WM aon archaea иат hig A dor S100 00 or mare Y 


7 80 STARTER 

| &" SYSTEM 

AP) Tho 200 ызы Kit by SD Eystems 
шійз Chae powesrlul ТИП нсрсс = 
айг my ee hepr? af Ен тарап раз verge | 
D rmmquis: ono singin tosd. Lown m 

I "Tepony-spÉp )nrteodurrice do micros 


UWAL ГІП RENI ҮТ 


+ Lun Dus * WO TIMI CoA АШ 


ih e 
в ТЕ gr ГІП Ін ШСТЕЗ ET 


1 3st pF бүр к ТШШ ВАСО ATA Dd Dose] I WM Е қ 
cermpetets wish a kerytroand and display, audio casqatie inter x aun 4 Шы мант = biisi eiiidh ЕТТЕ Hier E YETEN o Sevens al, ЕНН || 
інге, FROM programmar, wwirsomrAp sapmsnsidn Erme dc Тал ТЕ ша {тап 73 ШіШІТЕ т" . سم لم‎ а-ы || 
channel Codî Tana ший aos Board RAM anc PROM ie di тыш ШЫП TI NE T ізің g T LEE i 
Come зіп Gpp gien and ingirection Maan іе еі. FR LEG 5 | i ү Ш 
| ALLDNE 55 | 
Мапігаг in ADM | PLESSEY 1 ul 
1. 

27004 ЕН .... 5340 38007 assam/T, . 5450 TERET "523101 rns pu SIATE M 
рт шш т a ШИ P ü gj 102 uae | | | 
Twee BOARD duae 22103 (2445 (| nr кайт кеп ! 

SBC-100 Mame | PROM-100 "=" perum fi Jl 

i Genny 100 | . "| Centre шайы onde кейі ШЫҒ name ыы! сырая hls! mi il 

COMPUTER KIT PROM Programmer : | | 
g M RAIN IO — 32K I | 


= - — SAMPLER — Ax "I cO TU TU UU UU Rl 
27003 ки........9295 | 27014 kit ...,.....9200| 72-7 en اف‎ eque [omm m me жа. rari ati n ie Re аа 


— оз |. ROMA 
SD Systems SURCERER COMPUTE тезі тан» А) ANC s | 


VERSAFLOPPY I ¥DB-8024 EXPAMDO RAM | нек ee | яа cene эн М ч биг cw FB Nos ңү Саун Din Са UN 


FLEXIBLE DISK VIDEO Ағы Ба OD qc a PoE аг Пәетіец Maine м i? ава] Weg усен ера 


DRIVE Controller | DISPLAY BOARD | Жыга Y CX» ЕШ ЕТЕСБҮЛ ТТТ 


MAIL OMOEA | PORTLAND | SANTA АНА | CULVER CITY 


Наз # ЫШТ 
um Б Er x LH t қаты: EE 
А | A =. ‘Ca CA шағы аза GOO — Le ЖЕЙН 
ee eee à = ca 1 Een iná Ubi San mbna) | сн таята 


— I | | ЕМ TUCSON | HOUSTON ATLANTA SUNNYVALE 
27002 sssam/T... $250 | 38013 assem/t...sa70 | Add-On debi . 5239, ем беледі рус | Wagn orci dl мел гуре чы 


38005 assum/T... $335 | а -— Н ылыы | mnm "ат азат 


" 
Е 


= 


в apple li plu; 


AFF 


With jumpers and | 
тагы TOTS 


(5 2 
ІІ Ms HM miu 
+ Biars ы: и 550207 
With 48K of 2716 кв E 8038€ 7 — EPI 
(А і 273248 54.95 Miner 5 365 БЕСІН | 
шыған SOIT FOR тазы zs 3 тезге € 
іші D 
IGK MemoryAddQn Mis = cm. 
46%, 1: 1: ® 


f 
І 
freee 


= 
8% 


| 512 24* 
apple clock/calendar @ 


Мә Secon: s ninutps hours, dayofweek, 


With (he purchase of 
fhe APPLE i| 48K 

select from Laer below 

SPECIAL PRICING! 


є‏ ج 
Plexiglass cover Base, printer. 509%‏ 
DiskII "V! ennt... 5359‏ 
ә Оп board batteries with one рове: е‏ را as ae pate "Sia‏ 
Firmware Cand. M9” crystal са‏ 


APPLE EXPANSION KIT 
16 MemoryAdd-On S 44 


ME MORY ADD-ON КЇТ e 
INCLUDES INSTRUCTIONS 


UHFioRCA Cale 5" 
PASCAL Cord... 399 
SecPrinterCd.,. 1797 
эи Кый... 23* 
JwdliOSelect. 337 
Video OO 12... ПВ 


Leedex Corp 
12" BLACK & WHITE 
LOW COST VIDEO 
MONITOR 


MODEL BDOB | 


an е CONCORD 


C ае; | C om PUTER М5\45832 MICROPROCESSOR 
idc = | i ] | i REAL-TIME 
1 f с - qum 
CLOCK /CALENDAA 7 /45 
GENERAL DESCRIPTION 


Fee IIT p eH اچچ‎ қа -=r EI 


arp pi 888 وا ق س‎ БЕ шын r | 
mg oroe ы poe eee r O'r m Ж 
uping rb rri ML La hir 1 Fite қ 


Froda sommer ıl Чет abo CCo. Ca 
тш 


+ Fuly adjusiabla ігасіст іп 91/2” 


< 04 joo 


uy COMPONENTS 


1971 SOUTH STATE COLLEGE ANAHEIM, СА. 92806 


WISA MASTER CHARGE \ MINIMUMORDER БН неа 

CHECK QR M Û (714)937-0637 ADD 31 50 FOR РЕТ ар. eS -— "— 

hû COD We atoch and sell over 12.000 hypes al semi conduelory CAL RES ADD 6% “шш LTE ——— — © 
| > = а-а йыб s 


= = шыш = = = 


150,000 customers have 
noticed the difference 


At HOBBYWORLD, the difference is selection 


In order to satisfy the needs of so many customers, you have to offer the widest 
possible selection of products. Hobbyworld does just that, and all under one roof! 
The Hobby world catalog offers hundreds of products to meet just about all of your 
electronics needs, including: Computer systems & accessories; Terminals, printers, 
disk drives & other peripherals; Computerized tovs & games; Disks, diskettes & 
Cassettes; Application boards; Integrated circuits and other electronics parts. 

We also feature a comprehensive library of software and books. 
Add to this the famous HOBBYWORLD quality guarantec, competitive 
prices, and superior service — and you've got selection that can't be beat! 


What are you waiting for! 
Act now! Call us toll free to request your 
{тее catalog, or circle the readers service 


FREE HOBBYWORLD CATALOG 


number in this magazine — or fill out the e ян 
coupon and send to: Address 
HOBBYWORLD ELECTRONICS, INC. City 


19511 Business Ctr. Dr. Dept. B11 Zip 
Northridge, California 91324 


Selection makes the difference. 


HOBBYWORLD 
ELECTRONICS, INC. 
Toll-Free: USA (800) 423-5387 


Toll-Free: Calif. (800) 382-3651 
Local & Outside USA: (213) 886-9200 
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BUILD YOUR OWN LOW COST 
MICRO-COMPUTER 
POWER SUPPLIES 
FOR S-100 BUS, FLOPPY DISCS, ETC. 


POWER TRANSFORMERS (WITH MOUNTING BRACKETS) 


ITEM USED IN PRI. WINDING SECONDARY WINDING OUTPUTS 

NO. KIT NO. TAPS 2хВ Vac 2x 14 Vac 2x24 Vac 
OV, 110V, 120V 2x 75A 2х2.5А -- За XI x3Va" 21.95 
OV, 110V, 120V 2х 12.5A 2x3.5A ا‎ CE ELEM x 3Va 27.95 
OV, 110V, 120V 2x9A 2х2.5А 2х2.5А aha" XA ХЗу" 29.95 
OV, 110V, 120V 2x4A (28V, CT) 48V, CT, @ЗА 334" x Se" x3 Va" 22.95 


POWER SUPPLY KITS (OPEN FRAME WITH BASE PLATE, 3 es ASSY. TIME) 
‘ITEM USED FOR -B Vd | | (0428 Vdc — SIZEWxDxH UNIT PRICE 
15 CARDS SOURCE 154, і 5A —— 12° x6" x 47g" 51.95 

KIT2 — SYSTEM SOURCE 25A 12" x 6x AT" 58.95 
KIT 3 DISC SYSTEM 15A 1A AA 14" x 6x A78" 66.95 
KIT 4 DIBC SOURCE 64 ТА 5A 10" x 6 x AVg" 51.95 
EACH KIT INCLUDES: TRANSFORMER, CAPACITORS. RESIS.. BRIDGE RECTIFIERS. FUSE & HOLDER, TERMINAL BLOCK, BASE 
PLATE, MOUNTING PARTS AND INSTRUCTIONS. ‘OPTION OF KIT 4: REPLACE «28V @ 5A BY + 16 @ бА. 

DISC DRIVE POWER SUPPLY “ВЗ” Assv.& TESTED, OPEN FRAME, SIZE: 9"(W) x 6 (D) x 4" (H) -- . 66.85 
SPECS: + 5V @ бА REGUL, OVP, — 5V @ 1A REG., +24V @ БА REG. SHORTS PROTECT.OPTIONS: 1. REPLACE +24V BY + 12V 
IDEAL FOR 2 SHUGART 801/851 OR SIEMANS ЕПП 100-8/200-8 DISK DRIVES & ROCKWELL AIM-65. 2, ADD = 12V @ ТА, $10.00 MORE. 
SHIPPING FOR EACH TRANSFORMER: 54.75. FOR EACH POWER SUPPLY: $5.00 IN CALIF. 57/00 IN OTHER STATES. CALIF. RESIDENTS ADD 6% SALES TAX OEM WELCOME 


en visit SUNNY INTERNATIONAL SHIPPING ADDRESS: _ 
MAILING ADDRESS: = аа E -p\ 221297: 5. VERMONT AVE | 
P.O. BOX 4296 (TRANSFORMERS MANUFACTURER) TORRANGE, СА 90502 X 


TORRANCE, СА 8050 — (213) 328-2425 MON-SAT 9-6 


JN AT Е «JB. 15011 180 8080 
735 LOMA VERDE. PALO ALTO. СА,94303 PHONE: 415 493- aes 


8085 6502 


PERA' YSTE 
Database Management Systems High Level Languages 0 ERATING 5 ‘STEMS 
i 2-80 Optimized 
HDBS А hierarchical Database Manage 8080, 8085, 2-80 (Under 05-1 ог СРАМ) 05-17% А бгеак1пгаийһҺ in microcomputer 
mem System Sarti lized METH гадое, BASIC software trom Electrolabs! UNIX*-Hike OS 
read/write protection at file levet and one үр : with virtual I/O, bank-select mamory control 
| to many set relationships. Micrasalr Compiler 395.00 to 16 MB Y and optional memory protection! | 
2.80 Optimized 250,00 Microsoft! "BASIC BO" 350.00 Totally compatible with all CPIM programs. 
BOBO Optimized 325.00 ҒОНТНАМ You will be amazed at the difference! Ех- 
6502 Optimized 325,00 Microsoft "FORTRAN ВП" cellent brochure available, Includes editor. 
MOBS A large computer DBMS with [Ineludes MACRO 801 500.00 linker-loacder, debugger, and one year update, 
hierarchical and full network data struc- COBOL 249.00 
tures [CODASYL Oriented), Explicit Microsai: “COBOL ao” 75000 | 
representation of one то One, ona 10 "p 8080, 8085 & 2-80 
many, many to one and many 10 many ‚ nie liar СРАМ version 2.2 150. OO 
sets, Routines are callable from BASIC, ы ا‎ s "c 600.00 Manualé only 35 00 
PASCAL’ COBOL or Machine Language. | 
: wn Digital Research's PL/1 500.00 CP/M - MCZ Version 2.2. Runs ол 
таи аас ZILOG MÛZ anc PDS-8000 
8080 Optimized 325.00 PASCAL | e n oe 
G502 Optimized 825.00 M.T. Compiler 250.00 T ҚЫР hill si BY 
cas anuales only é 
Pomme сапан А. мыш (Under (95-1 or СРАМ) 
BISYNC-80/3780 a full function ІНІМ R4 2-80 COBOL ANGI "та тапап DUR CATALOGUE 
2780/3780 emulator that provides one af жү 3 Software 
| dhe most widely used communications Lsl-11 IPDP-11 Under НТ-11 er ABTS Supplies 
protocols. 550.00 COBOL - ANS! '74 Introducing: Media 
BISYNC-80/HASP A full functian Hasp Ё1-11 Compiler 1750.00 Storage Equipment 
Multi-leaving Workstation package. 800,00 Publications 
BIS¥NC-80/ASYNC An asynchronous Applications in COBDL '74 - Upon Request ~ 
communications package that uses the Awniatle іп R-M COBOL, COBOL во 
full error correcting BIS Y NC praece). and ЁЈ- 11. {Source Included) 
^ 2.00 ' 
BISYNC-80/3270 А full function ІВМ General Ledger 395,00 Tû ORDER 
3275 of 3271/3277 terminal emulator Accounts Receivable 995.00 P , ы . 
thai converts a “dumb” terminal into о "Price of manuals applied against sofiware 
шағу smart one. 550.00 Accounts Payable "95:0 purchase. 
ڪڪ ف ص‎ Inventory Control | ы дыны By Mail: Send check er money order {оғ 
Multiple License Pricing Order Entry/Invaicing 995.00 Р.П. from raved or institutional customers). 
- Upon Inquiry = COMPLETE LEGAL 4200.00 By Phone: use Master Charge or Visa No. 
COMPLETE DENTAL 4200.00 Important Note: Please specity complere 
"151-11, POP-11 ТІЛ OEC, UNIX TM Why COBOL? system hardware and software contiquraticn 
with each order. 


Western Electric, СРАМ TM Digital Research h's portable (ANGI) 7741 it's universal! 
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Contact us for new prices 
Р Qume Datatrak 8 


Siemens FDD 100-8D 


single sided 8” floppy drive, the latest 

& greatest revision, Features double density 
plus much more. Ап extremely reliable 
drive $439 2/5409 

Hard sector option kit... 
Data separator option Kit... 


$9.95 

$9.95 

The following Б” mini-flopotes share most 
features with their 8" cousins, 50 without 
further ado, a. 


Siemens FOO 100-5D..... "va wee РИ 
ume Оагатгак 5 (double sided),... 399, 
BASF Mini тіпі,.....-.--.-.... 2/9, 
DL! PTT 299. 


All the above mini-floppies are fully 5.4400 
compatible. 


Double sided floppy with NO HEADACHES, 
Although many think this an impossibility, 
seeing is believing, and this drive i5 really 
something! Shugart compatible, fully option- 
ed, reliable, and rapidly becoming the stand- 
ard in dauble-sided diskdom. 


$599, Two/S549. 


a т M T 


a i a 
з. шр ғ 


Deita Products double density 5240 
Micramation doubler 430 
Tarbell single density, А A Т 225 
Tarbell single density, kit 184 
Tarbell double density, OMA 425 
Sorrento Valley Б” single density 

far Apple 378 


Manuals for all drives are $10, refundable against future purchase of 
drives, Alsa, all 8" drives сап be ordered with 220 v/50 hz for world- 


wide usa. 


Hard 
Disk 


Accessories 


Cable kits for 8" drives with 10° 50 cond, flat cable, 
power cable, and all connectors, Assermbled if de- 
sired, One drive 27.50, two 33.95, three 38.95 

for mini floppies (34 cond): one 24,95, two, 29,95 


CP-206 Power-one power supply, Powers two drives 
more than adequately, top quality. 2,8A/24'v, 
2 БАБЫ, БАР-БУ, OR OE f oOT7otGOR OR OR O5 S95, 


mint-loppy power supply 


$79 


PRAGMATIX 1 


incredible!! — Two 8" Shugart compatible single sided floppy 
disk drives (double density), CP-206 power supply, in hand- 
some color coordinated cabinet, with full cabling, connectors, 
and documentation, plus one box diskettes!!! All for an un- 


precedented $1865. Up to one MBY of storage. 
with Qume Datatrak B" double-sided drive $2495 


Circle 138 en Inquiry card. 


Cl! HB 10 MEY fully REMOVEABLE cartridge 
drive. Complete with controller, personality card, 
media, power supply, cabling, connectors and 
documentation. Highlighted by stylish & modern 
cabinetry, $5995. 

Shugart SA AOE 2OMBY Fixed disk system. 5-100, 
includes cantrailer, power supply, and all that is 
necessary TO rum tags. 


Electrolabs 


POB 4436, Stanford, CA 94305 


B00-277-B266 
345567 lElectrolab Pla) 


415-371-5601 
Telex: 
Visa MC Am. Exp. 


With two 8" single-sided disk drives... 
With two 8" double sided disk drives in place 
of single-sided variety..... 


| | | 
Electrolabs 
Monthly Special!!! 
TELEVIDEO 812C $745 
TELEVIDEO 920C ......... B12 
Features typewriter keyboard, microprocessor 
controls, Upper/lower case, adjustable baud rates 


(75-9600 baud), special function keys, much 
much more. 


Second page memory option $29.00 


Data Display Monitors 
used 12" Sylvania monitors. Composite 
video, 12 MHz, 120 VAC. with new Р-39 or 
P-4 tube, $79, used tube $59, DEM style 


(without case), subtract $12. U-fix model, 
10/3300. 


4116 dynamic RAM, 16K Bonanzall 

Set of B, 16K, l'or Apple, TAS-60, Exidy, Heath Ж more. 200 Ms, 
prime parts, at the unheard of 54978. 

Large discounts available for quantity & dealers [500 & up). Offer 
limited while supply lasts, as these will vanish quickly її! 


Media 


8" ...539.99 55/50 
B8" ...$49.00 55:00 
8” ...555.00 05/50 
8" ...$59.00 05/00 
БА” $34.95 55 


54" $59.00 05 
Verbatim, Memorex, Scotch, or 
equivalent name brand 
Special Introductory Offer!!! 
Wabash 6" diskettes 529.00 55 

$39.00 DS 
Price is cheap, but they run 
like champs!'1! 
Diskette head cleaning kit for 5%" of 8" 
$28.75 includes everything for 1 drive 
for 1 year. Alignment Diskette for 
Floppy Drives,. .. 639,00 


oe dh + b 


ENCLOSURES 


Rackmount Mainframe МТ-200, This gorgeous 
beast 15 so appealing that it can easily function 
also as stand-alone mainframe, Very modern 
styling with fully actively terminated 5-100 bus. 


$1899. 


22499. 


Desktop Mainframe MT-100. Contemporary styling, a handsome cabinet 
coated with durable epoxy Finish colors (blue, beige, off-white & silver}. 
Easy to fit into an office environment, The proper way to start your 


system, 


variety .... 


$25 min. order. Calif. residents add 6% sales tax. Orders under $75, add 5% shipping | 


Above plus two 8" single sided disk drives ...... 
Above with two A" double sided disk drives in place of single-sided 


h khm ke 


£1599. 


m wd 9g # ш ЕЕ = 


$2199. 


m h à ho ok ON xà d dà dob m m d kh m hà hà bo n n n nm mom au mm п m m 


and handling, over $75 add 2.5%. All pricing subject to change without notice. 
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- Add-On 
Disk Drive 
subsystems 


FOr Apple, TRS-80, S-100 
Based Computers 


Expansion and enhanced capabilities are key words m achieving full utilization of your computer system. Our complete line of LOBO disk | 
drive subsystems are the ideal, cost-effective way to provide the expansion capabilities you need to meet your system growth requirements, 
All of our subsystems are complete, thoroughly-tested, 100%, burned-in, and leature a 1 year 100% parts/labor warranty 


APPLE 5-100 BASED | GENERAL 
IE COMPUTERS 


31011 Minitloopy wiinterlace card MODEL MG | DESCRIPTION 

B'!D1CA One SABOO in cabine! wipower, SVA Controller, cable and manual | MOUDELNÜ  —— DESCRIPTION 8212 Two SABOT in cabinet 

B202CA Two SABOU in cabinet w/power. SVA Controller, cable and manual | 41010 ЅА400 in cabinet wipower | 82120 Two SA801 in cabine! wilo wel 
STOICA One 5А850 in cabinel w/pawer, SVA Controller, cable and manua! | 8212C Two SABO! in cabinet wipower 5212 Two BASSI in cabinet 

5202CA Two SA850 in cabinet w/power. SVA Controller, cable and manual! | 5212€ | Two 5А851 in cabinel w/power 


Two 54851 in cabinel wipowe 5212C 


JR 


TRS80 


MODEL NO DESCRIPTION MODEL KD [IESCRIP TIDN 

41010 54400 m catinel wipower caog Саме tor TESA Ез пс Floppy қ : | : 

B1016 N Опе SA800 in cabine! wipower ір: Mod I LXER Double densily expansion interface | N V E NTO RY CO 

B202C И Two SABOQ in cabinet wipower for Mod I 85232 Duar Serial Poit Opteon = = err | | "3 | 
C802 Cable for Mod. il 15K ТЕТТЕ СИЧ P.O.Box185, Santa Yuez, Ca., 93640 


C405 Cable for TRS80 Mimtloppy ¥TOS 40 Disk Operating System 


| (805) 688-8781 | 


Yes! We supply IMSAI products... 


64K Byte dynamic RAM BOARD— Utilizes the Intel 3242 refresh controller and 
a single delay line for total internal refresh. Uses time proven 4116 RAMS. 
Memory mapped 1/0 boards are allowed to coexist by the use of A16 buss ріп 16. 


Assembled & Tested Price $350. 


The basic B080 based system. Includes CPA front panel, 22 slot motherboard 
(with all 22 edge connectors), MPU-4 BOBO processor board, PS28 power 


RAM ill 
Assembled 
& Tested: 


ІВ080 
SYSTEM 


1771 Junction Avenue 
San Jose, California 95112 


(408) 295-7247 
(408) 295-7171 


Assembled 
& Tested: 


IBOBSO 
ENCLOSURE 
Sheet Metal 
Only: 


IMSAI PS28D 
Parts Kit: 


supply (28AMP +8V 3AMP —18V), and chassis. 
18080 With MPU-A $650. Without MPU-A $600. 
Options: Thinker Toys Motherboard $75 extra 


THE ORIGINAL IMSAI: Mainframe with blue cover, cardguides and hardware 
spaced for 2ВА power supply, up to 22 slot motherboard. 


е Either jump start or front panel А „= 
Price $95. 


в Uses various motherboards 
Mounts in the |ВОВО mainframe + SY 284, —/+16V ЗА, kit includes 
board, transformer, and all components. 


KIT $95.50 


it Supply, INC 


componen 


Terms: (71) PREPAID—Send check for merchandise amount отұ- 
We pay the shipping —or— (2) UPS COD. and bank card orders by 
phone or mail. Shipping charges wil! be added California residents 
add 642% sales tax 


WRITE FOR FLYER OR VISITOUH STORE 


VN NM 


400 BYTTE November 1980 Circle 340 on inquiry card. 


DIGITAL RESEARCH COMPUTERS 


(214) 271-3538 
32K S- 100 EPROM CARD 


16K DYNAMIC RAM PARTIALS 
X INTEL 2108 8K X1 RAMS 


„© О B FOR $9.95 32 FOR $35 оо Ky 


| " 7 9 Lo | FACTORY PRIME! 
IT ah TTE Huge special purchase of INTEL Dynamic НАМ. These 


nd Я AN [| ik 5 are 2108-4, 300М5, 8K, Ceramic DIP. The 2108 is the 
uL LL "n; Ei USES 27165 INTEL 2116 (18K) tested for either upper or lower BK only. 
= B Blank PC Board - $34 | These are factory prime. Full Spec. See INTEL 1978 Cat. 
ы ASSEMBLED à тестер | for details ог Memory Design Handbook for application | 
ADD 530 data, Both IMSAI and EXTENSYS did mfg. 5-100 RAM 
SPECIAL: 2718 EPROM' s (450 NS) Are $14.95 EA, With Above KIL boards using these devices. — Р.З. These devices will not 
work in the SD EPANDORAM™. Please specify upper ог 


[a 


KIT FEATURES T Агу or ап EPROM lorahons can be | | 

1 Uses +5у only 2716 (2x8) EPROM'S disabled lower 8K. (81626 or 81827). Asupereasy RAM to interface 

В allows up 10 32K ol xolware on ime! В Double sided PG board solder-masked, to a 280, 16 РІМ DIP. 

J IEEE 5-100 Compatible Silk-3crpeeneg 

à Addressable аз two wdependen! 16K Э, Gold plated contact lingers price LOW POWER - 300NS ê FOR 
blocks WM Unselected  EPROM's swiomahrally d: cun 2114 RAM SALE! $37.50 

5 Lrgmemco ежелдегі or Narthslar bank powered down igr ipw power 4K STATIC RAM'S. MAJOR BRAND, NEW PARTS. 
select 11 Fully bulrereg and bypassed 


| These are the most sought after 21145, LOW POWER and 300NS FAST. 
8 FOR $37.50 


16K STATIC ar SS-50 BUSS 


Б Ол Beard анан stale гіггингүлі ngeded 12 Easy and quick Ig assemble 


16K STATIC RAM AM S 100 Бе 


_PRICE CUT! 


FOR 4MHZ 
ADD $10 


| ТТТ eee FOR 2MHZ | 
KIT FEATURES: | — ADD $10 


1 Adcressable ds laur separate 4h Blacks 
2 ON BOARD BANK SELECT circuitry. (Cro FOR SWTPC 
| 6800 BUSS! 


КІТ ҒЕАТЦВЕВ 

1, Addressable on (GE Boundaries 

2 Uses 2114 Бізік Ram 

d Fully 8ypassed 

4 Double sided PC Board, Solder mask 
and silk screened bayou! 

5, А! Paris and Sockets included 

Б Low Power Under 1 5 Amps Typical 


memco Standard) Awe up 10512 па fine BLANK PC BOARD W/DATA-$33 


2 Uses 2114 (450М5) «қ. сіліс Rams 


5, Сга qued PG Board, with solder mash ай SUPPORT IC'S A CAPS- $165. üt 


silk REFEREE layout Gold plaled contact gers 
& AN address and dats lines luly bul'ered ASSEMBLED & TESTED-ADD $35 
T. Bil includes ALL parts and sockets 

B. PHANTOM 15 jumpereó то PIN 87 ! 

9 LOW POWER: under 1.5 ampa TYPICAL from |OUR #1 SELLING 
Ihe *B Volt Buss 

10 Hin PG Board can te populated as any 


STEREO! 
5-100 SOUND COMPUTER BOARD ” 


Al last, an 5-100 Board Inai unieashes the lull power of two Г 
iifbêliê vatê GENT гї ingl umns AYI-BOTD NMOS computer сом РГЕ ТЕ K | Т! 


sound WGs Allows you under total computer control to $ 95 
generate an infinite number of special sound ellectg tor i 
{тнл or any other program. Sounds can be called in BASIC 


BLANK PC BOARD—$30 COMPLETE SOCKET SET—$12 
SUPPORT IC'S AND CAPS—$19.95 
new! 4K DYMAMIC RAM BLOWOUT! 
SAME A5 INTEL 21078! 
4K RAMS AT AM UNBELIEVABLE 50€ EACH!!! 
Prime, new, Mational Semi. 1979 date coded, full spec. parts. N.S 
ЯММ5280-5М Same as INTEL 2 1078-4. ТІ. TMS4060, NEC uPDá11, etc, 
We bought a HUGE ОТҮ. from a Wes! Coast Distributor al truly 
DISTRESS PRICES! Опе of the mast popular and reltable НАМ"5 ever 
made, These parts have been used by almost all Major Computer Main 
Frame Mfg. the world over! Arranged as 4K x 1, 270 NS Access Time, 22 
Pin Dip. These unils DO NOT use multiplexed addressing, thus making 
REFRESH and other timing very simple. бее INTEL MEMORY DESIGN 
HANDBOOK fortull application notes. The MAT. SEMI. MEMORY DATA 
BOOK ıs available at most Aadio Shack Sores. Prime unils in original | 
lactary tubes! 
"mo И5280-5М 4096 BITS x 1 270 М5 ACCESS 


an on? В FOR $4,95 32 FOR $16 
o? FACTOHY CASE [450 PCS) — $180 
Sockets Special: 22 Pin Low Protile (With Purchase or 52B2'4) 8 FOR $1. 


"NEW! G.L COMPUTER SOUND CHIP 


4S S5EMBLY LANGUAGE, etc (WITH DATA MANUAL) 
KIT FEATURES: = — 

+ THO Gi SOUNO COMPUTER IC S. 

+ FOUR PARALLEL VO PORTS ON BOARD 
* USES ON BOARD AUDIO AMPS ОН YOUR STEREO. BOARD W/DATA 
в ON BAARD PROTO TYPING AREA $31 
* ALL SOCKETS, PARTS AND HARDWARE ARE ІМСІШПЕГ, ! . 
+ PC BOARD 15 SOLDEFMASKED. SILK SCREENED. WITH GOLD CONTACTS 
è EASY QUICK, AND FUN TO BUILD, WITH FULL INSTRUCTIONS 

+ USES PROGRAMMED С FOR MAXIMUM SYSTEM FLEXIBILITY 

Bot Basic and Assembly Language Programming examples are included 


SOFTWARE: 
SCL AoW available! Dur Sound Command Language makes writing Sound Ellects programs 
a SNAP! SCL also includes roulines for Regier: Е xamine-Modily, Memory-Esamine-Modily 
and Play-Memory SEL" available on СРАМ" compatible daketa of2 08 ar 2718 Diskette - 
524.95 2708 = 519.95 2716 = 329,95 Гивкене includes the source EPROMS аге ORG al 


EDOOH 
1. COMPUTER PARTS SPECIALS 


7415175 ~ 8035 Intel Single Chip CPU - 5.35 АҰЗ-ЕЗІП. As featured іп July, 1878 BYTE! А fanlastically pawerluü Sound & Music 
7415240 - m Signetics 2001 4 Bit Slice - 6.95 Generàtor. Perlec! lör ube wilh any B. Bil Microprocessor Contains 3 Tone Channels 
74L8241 - 1.79 AMD 2903 4 Ви Super Slice - 12.50 | Noise Generator, 3 Channels of Amplitude белуга! 16 bit Envelope Period Contral.2-B 


Bit Paralet WO. 3 Dto А Converters, plus much more! All in one 40 Pin БІР Super easy 
interfacg to the 5-100 or other busses $11.95 PRICE CUT! 


SPECIAL OFFER: 54:95 each Add $3 for 80 page Data Manual. 


TERMS: Add $1.50 postage. We pay balance. Orders under $15 add 75€ 
handling. No C.O.D. We accep! Visa and MasterCharge. Tex. Hes. add 5% | 
Tax. Foreign arders (except Canada) add 20% P & H 90 Day Money Back 
| Guarantee on all items. Orders over $50, add 85€ for insurance 


74| 5244 - 1.79 
T4LS373 - 1.99 


Digital Research Computers 


P.O. BOX 401565 * GARLAND, "TEXAS 75040 « (214) 271-3536 


AMD 29705 Dual Port RAM - 8.95 


"TRADEMARK OF DIGITAL RESEARCH. NOT ASSOCIATED WITH DIGITAL RESEARCH OF CALIFORNIA, THE SUPPLIERS OF CPM SOFTWARE. 


Circle 347 оп Inquiry card. BYTE November 1980 01 


HEX ENCODED REY Bea 


Four onboard LEDs mdi- 
catethe HEX codegen- 
grated for each key 
depression. The board 
requires a single +5 
walk Supply. Board only 
515 00Part Мо HEX-3. 
with parts £49.85 Part 
Mn. HEX- ЗА. 44 pn 
Edge connector $4.00 


402 


Part No, 44Р. 


T.V. 
TYPEWRITER 


8 Stand alone TVT 
Ф 32 charline., 16 
| lines, modifications For 
Ба char ле included 
| ® Parallel! ASCH [TTL] 
input # Video output 
Ф 1K onboard memory 
® Dutput for computer 
controlled curser € 
Auto scroll € Non- 
destructive curser 9 
Curser inputs: up, down, 
left, right, home, EDL, 
EDS @ Scrol up. down 
e Aequres +5 volts 
at 1,5 amps, and - 12 
volts at 30 må ® AI 
| 7400, TTL chips # 
Char, gen. 25713 € 
Upper case nly ® 
Board only $38.00 
Part Мо. 106, with 
parts $145.00 Part 
No. 100A 


44 BUS MOTHER 
BOARD 


Has provisions for ten 
44 pin [1536] connec- 
tors, spaced 314 of an 
‘ach apart. Fin 20 is 
Connected to X, and 
ec is Connected to ғ 
for power and ground, 
ДІ the other pins are 
connected in parallel, 
This board also has 
pravisrons for bypass 
Capacitors. Board 
cost $15.00 Part No 
102 Connectors 
$3.00 each Part Na. 
4 ییا‎ 


UART & 
BAUD RATE 
GENERATOR 


ATT 


8 Converts serial to 
parailel and parallel to 
serial # Low cost on 
board baud rate gener- 
ator € Baud rates: 


110. 150, 300, BOD, | 


1200, and 2400 е 
Low power dram +5 
volts and -12 volts 
required & TTL com- 
pabble @ All characters 
contain a start bit, В 
ш B data bits, 1 or 2 
stop bits, and either 


add or even parity, © All | 


Connections go tna 44 
pin gold plated edge 
connector & Board only 
$1200 Part No. 101, 
with parts $35.00 Part 
No, 7014, 44 pin edge 
connector $4.00 Part 
No. 44P 


Н5-232/20тА 
ІМТЕНҒАСЕ 


This board has two 
passive,  npto-sola- 
ted circuits. Опе con- 
verts RS-232 to 
әПті, the other con- 
vertes 20m4 to AS- 
ede. All connections 
go to a 10 рп edge 
Connector. Requires 
+12 and -12 volts. 
Board only $995, 
part по, 7907, with 
parts $14.95 Part 
Mn. FSA, 


ASCII TO CORRESPONDENCE 
CODE CONVERTER 


This bidirectional board в a direct replace- 
ment for the board inside the Trendata 1000 
terminal. The on board connector provides 
AS-232 serial in and out. Sold only as an 
assembled and tested unit for $249.95 
Part No. ТА 1000C 


ASCII KEYBOARD 


33 Keys popular ASA-33 format + Rugged 
G-10 PC, Board « Tri-mode MOS encoding 
* Two-Key Rollover » MOSI/DTLITTL Compat- 
ible « Upper Case lockout * Data and Strobe 
inversion option * Three User Clefinablg 
Keys =Low contact bounce * Selectable Par- 
ity * Custom Keycaps * George Hisk Model 
753. Requires +5, -12 volts. $59.95 Ки. 


ASCII KEYBOARD 


TTL & OTL compatible * Full 67 key array 
«Full 12B character ASCII output * Positive 
la ic with outputs resting low * Data Strobe 
ive user-definable spare keys * Standard 
эр pin dual card edge connector * Hequires 
-5VDL 325 mA, Assembled & Tested. 
Cherry Pro Part No. P70-D5AB. $113.35. 


ашып D-to-A CONVERTER 


Analog to Digital. 

Digital to Analog 

Converter 4-0 con- 

version time Uus 

П-А conversion 

Bus Uses include 

speech and music 

synthesizing and 

““ slow scan T V. Sin- 

ge power supply | БМ В Bits wide, latched 1/0, 
atrobe lines. Part No. #S28/K Complete Kit 
$4955 «Part Na. 792874 Assembled 69,95 


Your computer can control pouer 

(TAYA to your printer, lights, 

and other 1ӘПМАГ, appliances up 

to 720 watts IEAMPSat 12YA 

Input 3 to 15 VOC, 2-13 MA TTL 

compatible, isolation 180СМ. Part Ne, 7S000K 

1 Channel Kit 5995 е Assm, $1250 е Part No. 
?S004K 4 Channel Kit $34.95 + Assm 14,95. 


 SUPERMODEM 


Ürignate, AS-232 and 
20 m4 compatable, Full 
duplex, and half duplex, 
drect connect or B- 
coustic coupled, on 
board powersupgly,car- 
rier detect light, OB2S plug, 300 BAUD, Туре 
103 compatable frequencies, Bare board Part 
No eir 19.95. Kit Part Na, 2000А 99.95 


T.V. INTERFACE 


® Converts video to 


| ДАТ modulated HF, 


Channels 2 or d 50 
powerful almost no 
tuning i8 required. On 
board regulated power 
supply makes this ek- 
tremely stable. Hated 
very highly in Dactar 
Dobbs Journal, Pecar- 
mended by Apple # 
Power required is 12 
volts AC CT. or +5 
volts DC ® Board only 
$760 part Мо. 107, 
with parts $14.50 Part 
No. 107A 


SOROC IQ 120 


Upper lower case dig- 
play е Numeric keypad 
& cursor keys ж Pro- 
tected fields, Y» inten- 
sity display е AS 232 
interface & aux, port 
la3128—5788.35 ж 
0140 Detachable key- 
board—$ 1199.95 


RS-32/TTL 
INTERFACE 


س 
minli‏ 


=: 
= 
68 
ут 
LN а= 


® Converts TTL ta KS- 
292. апд converts H&- 
ede to ТТІ Ф Tw 5e- 
parate circuits € Ae- 
quires -12 and +12 
volts @ All connections 
go to a 10 pin edge 
connector kit'S9 85 Part 
Na.232A1U0Pnedgecan- 
nector $4.00 part No. 
ТОР. 


ТАРЕ 
ІМТЕНҒАСЕ 


т Converts а low cast 
tape recorder to a 
cuta! recorder e Works 
up to 1200baud s Dig- £ 
ital in and out are TTL- 
seriai s» (Output of 
board connects En mic. 
in of recorder ж Egr- 
phone of recorder gon- 
nects tainput an board 
e No coils e Requires 
+5 volts, low power 
drain а Board only 
$7860 Part No. 111, 
with parts $24. 9SFart 


eo. 17174 


e Type 103 @ Fullarhalf 
duplex & Works up to 
JULI baud # Originate 
or Answer @ Serial TTL 
Input and output ® con- 
nect B 11 speaker and 
crystal mic. directly to 
board 8 Aequres +5 
wots e Haardonlyt 7 БП | 
PartNo 109, withparts | 
$29.95 Part No. * 094, 


COMPUCOLDR II 


With reg. keyboard 
MOD BK $1449.55 
MOOS 16 К $1495.95 
MODS Зек $1699.95 
Without disk drive sub- 
tract $450.00. Add-on 
drives. 49500 With 
101 key option add 
$1394.95, With 117 key 
option add $179.95 


DC POWER SUPPLY 


в Board supplies a regulated +5 
volts at d amps.. +12, -12, and -5 
volts at 1 amp. « Power required is 
B volts AC at З amps. and 24 volts 


AC C.T. at 1.5 amps. а Board only iy 


$12.50 Part No. БОВВ, with parts 


excluding transformers 842,50 


Part No 60854 


PSF al 


Send for FREE Catalog...a big self addressed envelope with 80¢ postage gets it fastest! 


To Order: 
25 


Order Line: (408) 448-0800 


Mention part no., description, and price. In USA shipping paid by us for orders accompanied by check or money 
order. We accept C.O.D. orders (0.5. only) or a VISA or Master Charge no., expiration date, signature and phone 
no. shipping charges will be added. CA residents add Б.Б Ур far rax. Outside USA add 1500 for air mail postage 
and handling. Payment must be in U.S. dollars. Dealer inquiries invited. Prices subject to change without notice. 


ELECTRONIC SYSTEMS в.о B0x21638, San Jose, CA USA 9515: 


BYTE November 1980 


Circle 390 on inquiry card, 


Il Or 
APPLE Il гере 


16K 5975.55, Extra ТЕК 
ES. НАМ mstalled 
574.95, extra JAK E S 
AAM installed $148 35. 


APPLE i} HOBBY! 
PROTOTYPING CARD 
PartNo. 7907 $14.45 


APPLE Il 
PARALLEL 
INTERFACE | 


itn 1 
Interfaces printers, syn- 
tnegzera Keyboards, and 
JBE 4-0 О-А Converter 
Б Switches This mter- 
face has à 1/0 ports 
with handshaking logic, 
c-B5g2g VWiA's and a 
FALSA for timing. In- 
puts and cutouts are 
TTL compatible, Part 
No, 79295K Complete 
Kit. — $63.95 а Part No. 
732954 Assemb'ed— 
579 85 


НЕДІ. TIME 
100,000 DAY 
CLOCK 
MIT. HARDWARE Dou- 
ble the шоу of your 
2-100 bus computer 
with а real-time clock 
that keeps time in 
10005 increments for 
over 273 years. Pro- 
gram events forthe en- 
tre perigdwithreat time 
interrupts.withour dE- 
rang the System: МІніп- 
tan алпа of computer 
usage, time and date 
Lransactin printouts, 

call uplists. On-board 
battery backup. 
МНРАПОа4-- 534900 


16K EPRON 


1 addition of 


Uses 2 РОВ EPAOMS, 
memory speed selec- 
tion provided, 
dressable anywhere in 
БОК af memory, сап 
be shadowed in AK in- 
crements, Board only 
$24.95 part по. 

| F802, with parts less 
EPROMs $49 85 part 
no, 902A 


To Order: 
& 


Circle 390 on inquiry card. 


ad-| 


PET COMPUTER 


ERE AR 


With 15K & momtor— 


$895.00 + Dual Dek Orve | 


—$1083.00 


OPTO-ISOLATED 
PARALLEL INPUT 
BOARD FOR 
APPLE il 


There are B inputs that, 
can be driven from 
TTL loge or any 5 volt 
source, Тһе circuit 
board can be plugged 
intoanyol the B sockets 
of your Apple IL It has 
а 16 шп socket for 
standard dip mbbon 
cable connection 
Boardonly $1500. Part 


No. 120, with parts | 


$6995. Part №0. 1 20А 


VIDEO TERMINAL 


16 lines, 64 columns 
Upper and lower case 
+ 5x7 dot matrix * Seg- 
га! H5- ade im and aut 
with TTL parallel 
keyboard input = On 
board baud rate 
generator 75. 110, 
150, 3008, 600, & 
1200 jumper select- 
able» Memory 1024 
characters[7-21L021 
| *Videa processor chip 
| SFFGB364 by Necu- 
lonic * Control char- 
acters (СЯ. LE = = 
f, j, пап destructive 
curser, CS, home, CL 
"White characters on 
black background or 
vice-versa * With the 
a key- 
board, video monitor 
ar TV set with ТМ 
l'interface (part no 
| 107A] and power 
supply Інісін a com. 
plete stand alone 
terminal * aiso 5- 100 
compatible * requires 
+16, & -16 VOG at 
100тА. and BVOC at 
ТА. Part No, 10004 
2199.95 kit. 


PARALLEL 
TRIAC OUTPUT 
BOARD FOR 
APBLE li 


Thus board has Н triacs capable of switching 
110 volt B amp loads (660 watts per channel ог a 
total of 5280 watts, Board only $15.00 Part No. 
210, with parts $118 95 Part Mo. 2104 


APPLE 15. E 
SERIAL 170 { + 
INTERFACE ' 


ағы "m 
= БЕТ cs 


Baud rate 15 continuously adjustable from 0 
to 30,000 s Plugs into any peripheral 
connector e Low current drain. AS-23e input 
and output e On board switch selectable 5 to 
В data bits, 1 nr Z stop hits, and parity or no 
parity either odd or even e Jumper selectable 
address e SOFTWARE ж Input and Output 
routine fram monitor or BASIC te teletype or 
ether serial printer в Program fer using an 
Apple ІІ far a videa or an intelligent terminal 
Also can output іп correspendence code to 
interface with some selectrics. а Also 


watches ОТА e Board only $15.00 Part No. 
2, withparts #42 ОО Part No. СА, assembled 
$62.00 Part No ас 


8K EPROM PICEDN 
Pm а - Е ' ned a File ah aE r 


si ТЫП = E и ‚аза 


® Programs ӘЛЕ в кайер rglacatian af each 
АҚ of memory ra any АК boundary $ Power on 
jump and reset jump option fer “turnkey” 
systems and computers without a front panel 
® Program saver software in 1 2708 EPROM 
Boo. Bare board $359 including custom call, 
board withpartsbut no EPAOMS $139, with4s 
EPHONIS $1 78, with B EPROMS $218. 


WAMECO PRODUCTS 
With ELECTRONIC SYSTEMS parts 


FDC-1 FLOPPY CONTROLLER BOARD will 
drive shugart, pertek, ipi Egi & B" drives 
up to B dives, on baard t FROM with ower 
DOOL i $4205 


мем ЛА BKxB fully buffered, 5- үр uses 


2102 type RAMS 
PEED . $2495, $168 Kit 
üMB-12 MOTHER BOARD. 18 slot, termi- 
nated, 5-100 board only d g5 
$69.35 Kit 


CPU-1 80804 Processor board 5 -100 with 
B level vector interrupt PCSO .. $25.95 
БЕ) 55 Kit 


EPM-2 5 70840718 T3. 
ЕРНОМ card РСВО mad 95 
$45. E with vith рагы =: less FPROMS 
aMB-5 O. Short Version. of 
IH- 18 v Sigis ЛЬ ... 53 


MEM-2 16Кх8 Fully thle 2114 Board 
PCBO $255, 269 35 Kit 


YOU MUST REFER TO THIS АГ) 
TOGET THESE PRICES 


D.C. HAYES MICROMODEM 


Fully 5-100 bus compauble including 16-bit 
machines and 4 MHz processors. = Two solt- 
ware selectable Baud rates—300 Baud and a 
jumper selectable speed from 45 to 300 Baud 
(110 standard) Supports originate and answer 
modes. + Oirect-connect Micracaupler. This 
FCC-registered device provides drect access 
inta your local telephone system, with none of 
the losses ar cistorbons associated with acous 
tic Couplers and without а telephone company 
supphed data access arrangement а Auto- 
Answer/Auto-Cal The МІСВОМООЕМ 100 
can automatically answer the phone and receive 
input; it can also Фа! a number automatically. ж 
Automatic Heset and Disconnect # Software 
compatible wth the ODC Hayes Assacrates 
80-1094 Data Communications Adapter 
Micromodem-DCHA32625—$379.95 


Tape Interface Drect Wenory Access а Record 
and play programs without bootstrap inader [no 
prom! has FEK encoder/decoder for direct con- 
nections їп low cost recorder at 1200 baud rate, 
and direct, connecpons for inputs and autpurs to 
а digital recorder at any baud rate е 5-100 bus 
compatible e Board only $35.00 Part Ма 178, 
with parts 617000 Part Мо 112A. 


SYSTEM MONITOR 
B0680, BOB, ar Z-BO System monitor for use 
with the TOMA beard There is ng need for 
the front panel Complete with documentaton 
51255 


RS-232/TTY 
INTERFACE 


SERIAL 1/0 


ARF дй фро 


This Board has two 
Active cIrculls, ONE cagne 
verts Н5-232 to 20 mA, 
the other converts 20 
mA to В5-232 Нв. 
quires +12 and -12 
volte $9.95 Part uo 
БОСА Kit 


| Каш 


багы! WO Н5.232 
ports, S-100 Bus, Solt- 
Ware or тет selectab'e 
baud rate (110, 300. 600, 
200, 2406, 4E00, 9600, 
19,24) onbeard Xtal haud 
rate generator, Oddress- 
(Du ©шм selectable, 
Parity or oo parity odd or 
even! swatch selectable. 1 
пг 2 step ots. 5 to B 
brs character. Board orny 
eag, Part Му 79086 
With parts [kit SIO 35 


| Part Ма ҒӘПНА 


3-100 BUS 
ACTIVE TERMINATOR 


- астар 
EB ІЛЕ 


м АЕН 
E 


ШШЕН 


Board only $14 95 Part No. 300. with parts 


$24.95 Part No. SODA 


Mention part no., description, and price. In USA shipping paid by us for orders accompanied by check or money 
order. We accept C.O.D. orders (US. only) or a VISA or Master Charge no. expiration date, signature and phone 
no. shipping charges will be added. CA residents add 6.5%o for tax. Outside USA add 1590 for air mail postage 
and hailing аугаа must be in U. 5 dollars. esf Ds rne Hte. Prices subject to change without notice, 


BYTE November 1980 


403 


6502 USERS! 


Upgrade your present 6502 system to 6809 
capability with a 65409 module 


Simple insiallation, No modification to 
casting hardware required Software also 
available for mast mayor systems 


65409 Module Kal $110 00 
6509 Module Assembled/Tested 135 00 
2K Eprom Moni ar 59 95 


Michigan residents ada 496 sales lax 
Send check, money order or COD те 


MICRO PROCESSOR SYSTEMS, INC. 
37060 Gartield, Suite C4 
Mi. Clemens, Mi 48043 
(313) 263-9440 


Circle 342 on inquiry card. 


ы 
abis «с: «o 


SALES - SERVICE * SUPPORT 
THE REST МЕН TORY AREA PRICES 
ON ALL OHIO SCIERTIEIC COMPUTERS 


= LOCAL USERS YAQUP = 
BUSINESS AND PERSONAL SYSTEMS 


PAF ESS ral BUS MESS SOF] gnare 
Spt er ide пл. Іліп 
Crcurhered Lea е Ле іп 
Ітүлгіі гү лыг гг Eeport Шт 
Mailing | lat Payral t 
Accounts Врсар B Алпа ree lr 
Mannlt gunl iabe эйрагал е Күку+а-а421%° 


W S0 AVAILABLE: 
"Каан LAC 70009 
AME Fa Ml oe 
рдегі imer car; 
AN tear IAT ET ax 
MASTERCHARGE $ YISA WELCOME 
Designers & Bulder of informabon Systems inc. 


One Mapia oad: EnstrHeier Neue fork ЯР 


(914)779-5292 (212) 933-4170 


Circle 345 on Inquiry card. 


COMPUTER 
EQUIPMENT 
& SOFTWARE 
BARGAINS 


EVERY MONTH = ڪڪ‎ 
BUY, SELL OR TRADE ALL TYPES OF 
COMPUTER EQUIPMENT AND SOFT- 
WARE (pre-owned and new) among 
20,000 readers nationwide in BIG 
(11x14") pages. Classified ads are 
only 10' per word and are indexed for 
easy and fast location. Subscription: 
$10 a уғаг/12 issues. Money back 
guarantee. 

COMPUTER SHOPPER 
Р.О. Box Е-14 
Titusville, FL 32780 
(305) 269-3211 
MasterCharge ar VISA orders only, 
Call TOLL FREE 800-327-9920 


Circle 34B on inquiry card. 


OHIO 
SCIENTIFIC 
SYSTEMS 


CALL FREE FOR OUR PRICES 
(800) 558-0870 


or 
WRITE FOR CATALOG 


FARAGHER & 
ASSOCIATES 
7635 BLUEMOUND 
MILWAUKEE, WI 53213 


(414) 258-2588 
In Wisconsin 


Circle 343 on inquiry card. 


350 Char/5ec Low Cos! Loader 
Solid state phoinelectronic components read 


all standard 5, G, 7 or 8-level tapes. Smooth, | 
quiet AC drive. Reliable high-speed paper | 


tape data entry. Data amplifiers and "char- 
acter ready” outpul available for CMOS or 
TTL interfaces. Standard interface or to your 
interlace specifications, Fanfold boxes avall- 
able, 

Addmaster Carporallon, 416 Junipero Serra 
Drive, San Gabriel, CA 931775, Telephone 
(213) 285-1121. Telex: 674770 Acdmasler 
SGAB 


Circle 346 on inquiry card. 


.. Odd the 
sound dimension 
to your system 


noisemace?: 


Soundboard uses two СІ AY 
3-8910 ICs to generate 
sound effects under software 
control. PCB only $34.95. 


Send For additional informa- 
tion, check or money order to: 


Ackerman 
Digital Systems, Inc. 
110 North York Road = Suite 208 
Elmhurst, Illinois 60126 


Tel, 312-530-8992 
(Ш residents add 5% state sales Lax 1: 


Circle 349 an Inquiry card. 


HOLD THAT TIGER! 
(OR OTHER PRINTER) 
' « * STAND WITH 
W — 8 PAPER-TRAY 
“ MADE FROM 3/4" 
STURDY STOCK 
* OFFICE-TYPE 
WALNUT FINISH 


* COMPLETELY 


ASSEMBLED. 
NOT A KIT 


plus 55.00 = 18" x 12"Dx 
shipping 27H 


514956 sales tax for IL orders 


RMF PRODUCTS, INC. 
Р.О. Вох 413 • Batavia, IL 60510 
Phone (312) 879-0020 
DEALEH INQUIRIES INVITED 


Circle 344 on inquiry card. 


| The Software Toolworks 
| H89/H8/Z89 


SOFTWARE TOOLS THAT WORK 
MYCHESS - Now on H89 - $34.35 
Winner 1990 West Coast Computer Faire 

FULL SCREEN EDITORS 
For Text Files; For Graphics 
TEXT PROCESSING: 
TEXT Formatter 
LANGUAGES: С, LISP, Z80 and 
8080 Macro Assemblers 
UTILITIES ® GAMES 
Only 519.95 - 539.95 


Al rury unter ADS Some дыларын foe DE EA 


Pria iri af retest hegi slimes, ê lior 
THE SOFTWARE TOOLWORES 
4078 Gloneta Deve 
Sherman Oaks Call 91423 
12131 956- 4B85 


i Ha jai p be) Pee, р Ч А аны 


^ гөнү] aa ғыр» i [pt 


Circle 347 on inquiry card. 


Versatile Interface l'eripheral Board 
Serial; Parallel I/O For The Apple 1! 


SERIAL FEATURES: Sattrware Baud Rate 5elecr * 
50-102 К Наші = Crystal Coalralled = [Partial 35 
Піл Cannechor Strapping * 552220 


PARALLEL FEATURES. Centronics Companble = 
Full34 Pa 1 O Connector Strapping = 181 O Lines 
+ 4 Handshakes 


ALSO: 250 Byte Qn Board Kam * ALL COLL 
Connectors Sockets * p Eois 54 C endicier Ribban 
Cable With & entrumrs Compatible Connector * 3 
Foo 5enal Riben Cable kieh Male 08125 € annii: 
tee = 153 Das Пігейегі Varranty в Documentatia 
wilh гесе 5olive3re 


SMS а VIP 516995 ra A ЕТ 
Shipping Acad 2.0% + Texas оқим Add Мы 
Sales Тақ” l'ayment By Check of Money Order 


BiRD * BOARDS 
Soulhwestecn Management Services, Lid. 
Воз 7277 Austin lenas 73712 
Phone 512-337-159 


Circle 350 on inquiry card 


DEALS O DEALS O DEALS 


OUR BUYERS ARE IN 
CONTACT VVITH EVERY MAJOR 
SUPPLIER AND O.E.M. 
BUY HERE AT 1000 PIECE 


QUANTITY PRICES 


864 М, MICHIGAN AVE, • SUITE 1016 в CHICAGO, ILLINOIS 80611 
CALL TOLL FREE: 1-800-435-9357 


ALL MERCHANDISE 100% (ILLINOIS RESIDENTS CALL: 815-485-4002) 
(GUARANTEED! 15 DAY FULL TERMS: Prepayment — C.O.D. up to 5100.00 — M/C, Visa 
CASH REFUND! Please allow personal check to clear before shipment. 


WRITE FOR FULL CATALOG! 


JUST HOT STUFF SPECIAL OF THE QUARTER SPECIALS OF THE MONTH 
POWER SUPPLIES DUAL DRIVE SUBSYSTEM А 1 1 б5 
$4.25 


5995 .00 | Expansion 16K Dynamic 


à; КАМЕ Гог Apple, TAS-80 

If this looks like a Loba ‚я уг жама ne T ^ 00 NS 
Drive System, don't be  2SHUGART 801A ЛОО systems. Т.1., Mostek 2 

fooled, Just because it POWER SUPPLY 22 = 


looks like one, works like one, smells like one, | 
and tastes like опе (?] doesn't mean it has to DI Р-80 539 9 (00 
cast like onal 
Don't be mislead by this 
1- n ; LOW price. This is a rug: a Ж 
51 мор КП) % 7. ged 100% Duty Гүгір | 
| н ч |; by 7 Dot Matrix Printer, жи | 
5239.00 Ж Brand new, factory war, "Eam | 


ғ HS-232 ADD 565.00 
» TRACTOR FEED ADD 570.00 
Complete 5-100 12 Slot Computer. Ample 
system power with regulated power for drives. 


Excallant for Subsystem or Hobby use. 21 1 4 © $ 3 © 5 
= 


4 haurs to build, {б cann, incl., less fans) 
One of the world's twa 


EXPANDABLE RAM (KIT) вост احا‎ | 
RAMa Factory prime 200 NS 


tested units, Sold in lots of НҢ only. 
FUJITSU, AITACHI, etc. 


TMS-4044 $4.25 


MM-5257 
INTEL 2147 250 NS 


If you can beat these 
prices we willbe truly 
amazed, OEM's at 500 
lat pay more than this, 
Cal ar write for full 
spec. sheets. 


SHUGART — SIEMANS — -MP 5%" O O O O O O 
*5у @ ЗА [«12v @ SAT 
|*5v 82A «12v & 4A | 

SHUGART - SIEMANS - 


+5 @ 2А |-5V B 5A |+ |e24v @ 3A — 
VEJA 834 |- пу @ ВА |+24у 05А |U 
ЕТІГІН -iv 8 1.5А [+240 92А | 


+BY EA [IVP RA (10500 BA [US MTAA|37. 50. 


TELEVIDEO 912C 


This is the best all 
around 64K board 
vau can buy. If after 
YOU see it, you don't 
agree return (unassaerm- 
bled) for full refund, 
Bank Select by extended address lines. 


32K — $380.00 — 64K — $450.00 
32K STATIC (KIT) 


You have seen this 
vuol! Known board 
around for years. We 
bought 500 of therm 
and plan on cornering 
the market! Bank 
Select on extended 
address lines. 


$665.00 


Also have 920C, SOROC, 
HAZEL TINE, etc, What 
va don't have is room on 
this page. Call Тон Free 
800 number for prices 


C-ITOH PRINTER 


$499.00 
Look closely at the Li ұша | 
photo and see other \ ч 
adds іп this rag at — „ш 
5995.00. Perfect units, 
warranteed, Only 500 pcs. Same story, 
| manulacturerer had too many. 


ATARI 


800 — 5899.00 
400 — $499.00 


As long as there is a 

price var, vue will Tight 
your battle. Compare 

at your local Dept 

store and buy US MICRO, 


5-100 POWER 


The other of the world's most popular STATIC 
RAMs, This one is AK by 1 organization, Don't 
buy Gold, buy these, the price won't last! 


2716s $13.50 (450 NS) 
2708s $6.95 (450 NS) 


Remember when 2716s were $50.00 and hard 
то get? These units are so beautiful it's hard то 
part with them. But we will, tor a small price, 
Guaranteed! 


SHUGART DRIVE 
8" 851R $585.00 
Manulacturer had 8” 801HR 
hoa oath oi a © 38 5 „0 0 


1000 piece гате, 
sales dropped, so We got'am, Fantastic Duy, get 


them while they last! Full warranty. 


5'4" MINI 
Now is tha time to $265.00 


expand that Trash-80 

or Fotton Apple ina offense!) These ца sa fast 
Quantities limited ta those on hand. Hurry | 
Мо Junkers! Factory warranty. 


SHUGART / SIEMANS / MPI 


The first time this 
world popular CPU 
offered in Kit. 2 serial, 

J parallel, СТС, EPram 
2-80 at 4 mhz. Software 
buad rate, etc. (lass Prom) 


How many OMA Disk 
Controllers ara there 
an the market? Can't 
mention the name at 
this LOW, LOW, LOW, 
price, 


$49.50 
Simple Brute Force! 
3-100 Power Supply, 
304 ig BV, 
БА 24 16V, 
BA & —16V, 
PC Board Design, 


12 SLOT MOTHER 


We have connectors and power 
supply too, Start your systern 
with quality componants. 
Terminated, 


CONNECTORS $3.50 ea. 


Circle 351 on Inquiry card. BYTE November 1980 405 


Manufacturers, 
Dealers and 
Endusers 


We buy, sell, trade and accept 
consignmenl on ali new and 
used Micro Computers and 
Peripherals 


(602) 954-6109 


2222 E. Indian School Rd. 
Phoenix, Arizona 85016 


Circle 362 on Inquiry card. 


LOW Ll 


НРЕб......................... 82926. 
Ata AO: vie nestor eee 
5 675. 
5 629. 
52439. 
52695. 
| 5 675, 
Code-a-phone 1750 . ,..2...4% 059: 
Verbatim disks .. 
5" or B" сазез............... 
Novation D-CAT 


Amelan Express, Master Cani E VISA accepted. Checks 


require time tn clear, CA add Тах, AN add 1% fer shipping. We . 


cany most all brands micros, terminals, printers, drives, 
memory, software, disks, accessares, calculators, telephone 
equipment a more, Send for aur catalog. 
2A hours ûr rnus] order toc 


SP ELECTRONICS 
Р.О. Box 8265 
Sacramento, CA 95818 
(916) 442-2323 


Gircie 365 on Inquiry card. 


MULTIMUSIC 


PLAY MULTI-VOICE MUSIC ON YOUR 
APPLE |. МО HARDWARE CHANGES. 
MACHINE LANGUAGE MULTIPLEXES 
170 12 PARTS, OH MORE WITH 
REDUCED QUALITY. LO-RES GRAPH- 
ICS SHOWS VOICES CURRENTLY 
PLAYING. STANDARD NOTE NAMES 
WITH DIRECTIONS AND SAMPLES 


INCLUDED. REQUIRES APPLE Jf PLUS 


(ОА ROMCARD), 32K, DISK Ji. 


SC1408 - DISKETTE 33800 
VISA/MASTERCARD ACCEPTED. 


SONORA COMPUTING 
Р.О. BOX 484 
ALBUQUERQUE, N.M. 87196 


Circle 388 on inquiry card. 


Вауу 
ANALYSIS 


PREDICTS CASH CAUNCH 
DETERMIMES OPTIMUM CASHFLOW 


USING PAYMENT PRIORITIES AND 
RECEIVABLE PRÜBABLITIES 


MEASURES IMPACT OF POSSIBLE 
PURCHASES OW CASHFLOW 


DOCUMENTS FINANCIAL ABILITY 


слов Ready to run 


on CP/M gyetam, 


ALPHA-OMEGA SYSTEMS, IWC. 
1504 GAD AVE. SUITE 700 
SEATTLE, НА 987101 


(206) 622-2719 "E QE 


Circle 363 on Inquiry card. 


C-10 30 FT. 


IU lier p Ф КЕЗ e 50 hil ler 
$7.50 _ 653250 


Sy ілі 780008 Ши. Hs te, ГОЙ ЫШЫ} 


| Premium tape and cassettes acclaimed In 


Ihagusands of repeat order imicrocomqnilter 
users, Price includes labels. cassette box 
and shipping іп continental USA, VISA 
and М/С orders accepted. Calilornia resi- 


| dents add sales tax. Phone (415) 968-1604 


24 hours. 


MICROSETTE CO. 
475 Ellis Street 
Mt. View, CA 94043 


Circle 366 on T card. 


WE HAVE 


8039 


MICROCOMPUTERS 


NEW PRIME PARTS 

“ TIMER APPLICATIONS 

* CLOCKS 

* SYSTEM CONTROLLERS 
* KEYBOARD ENCODING 
* 5 VOLT SUPPLY 6MHz 

* ETC. 

SEND CHECK FOR 
IMMEDIATE DELIVERY 
85819 6-25 $15 
OVER 25 $10 
MARSHALL PHILLIPS 


U S.I, DEPT 37 


10324 5. DOLFIELD ROAD 
OWINGS MILLS, MD 21117 
(301) 363-3000 TELEX: &- 7675 


Circle 369 an inquiry card, 


i NEW!!! Қ 


32K Statte Memory Board 


For Digital Group Systems 


New Layout 
WIX Addressing Decoded 
Dip Switch Selectable 
1O Mapped Addressing to 256K 
On Board Battery Back Up 
Power Failure Inputs 


VLSI COMPUTER SYSTEMS 
601 W 5th Street. Suite 103 
Боз Angeles, CA 90077 
213-023-8682 


Floppy Disk Drives 
35% OFF LIST 


беби, tested, like-new, with 
90-day Warranty 


$235 ea. 


Any quantity, while supply lasts 


Also СЇ ЛЕ! Б 
New ood hke-new Perec 24MB. 10888, 
Canndge Hoard Disk Drives, Magnetic 
Tape Drives ond ГО іг 


Call, write or TW for more into 


IBEX COMPUTER CORPORATION 
48730 Oxnard SL, Tarzana, СА 943546 
[213] 705-2517 
VISA and Masterchorge accepted 


Circle 387 on Inquiry card. 


SSRN SOFTWARE 


CIVIL ENGINEERS 
SURVEYORS 


Water Distribution 
Network Analysis 


Pressure Sewers 
Coordinate Geometry 
Matrix Algebra 
Roadway Alignment 


Ce 


SYSTEK, INC. 


Р.О. Drawer JJ 
Miss. State, MS 39762 


Circle 370 on Inquiry card. 


WE WILL МОТ BEUNDERSOLD 


16K MEMORY UPGRADE KITS 


for TRS-BO*, Apple ІІ, (speci!y)y Jumpers 
PRINTERS МЕС Spinwriter 


Letter Quality High Speed Printer 

Includes TRS-BO" interface software, quick 

change print fants, 55 cps, bidirectional, 

| high resolution plotting, graphing, propor- 
tional spacing: R.O $2550 

Н.О with Tractor Feed $2650 КЕН with Tractor Feed $2950 


2forsas 945 


$2.50 


779 CENTRONICS TRACTOR FEED PRINTER $869 
same as Radio Shack line printer I 

7З? CENTRONICS FRICTION & PIN FEED PRINTER $799 
9 x7 matrix Same as Radio Shack line printer IV 

730 CENTRONICS FRICTION & PIN FEED PRINTER 5629 
7 x FT matrix Same as Radio Shack line printer ll 

P1 CENTRONICS PRINTER Same as Radio Shack quick printer $269 


PAPER TIGER (1Р440) Includes 2K buffer and graphics option $879 


ПРАВО) Bidirectional, 160 cps, graphics and 2K buffer $1075 
ТІ.810 Faster than Radio Shack line printer 11, Parallel and 

serial w/TRS-80* interface software wiu + | case & paper fray $1585 

Compressed print, vertical form central 51855 
OKIDATA Microline 80 Friction and pin feed $549 

Tractor Feed, friction, and pin feed $649 

Microline 83 Bidirectional, 120 срв, uses up to 15" paper $1050 
EATON LRC 7000 4 64 columns, plain paper $299 
AMADEX DP-§500 $1359 DP-8000 $825 
CAT MODEM Works same as Hadio Shack Telephone interface || S146 
LEEDEX MONITOR Video 100 5119 
ZENITH Color Monitor $379 
SANYO "OF ҰМ 4508 8” Monitor $155 
DISK OPERATING SYSTEMS 
PAT CHPAK #4 by Percom Data 5 6.95 
СР!М® іст Modell, Zenith $145 * for Моде!!! Altos $169.00 
NEWDOS Plus 40ігаск % 99.00 
NEWDOS 40 $135.00 


ACCESSORIES 

HEAD CLEANING DISKETTE: Cleans drive Read/Write head in 
З) seconds. Diskettes absorb loose oxide particles, fingerprints, 
and other foreign particles that might hinder the performance of 
the drive head. Lasts at least 3 months with daily use, Specily 
Бу "ога", $20 ев/545 lor 3 
FLOPPY SAVER: Protection for center holes of 5'4" Порру disks. 
Only 1 needed per diskette, Kil contains centering post, pressure 
tool, tough 7-mil mylar reinforcing rings. Installation tools and 
rings for 25 diskettes. $ 11.95 Re-arders of rings only $ 7.95 
EXTERNAL DATA SEPARATOR: Eliminates data separation prob- 
lems (erc). Improves reliability, This plug in unit comes fully 


assembled and tested. § 29.95 
RS232 % 84.00 
TRS232: Teletype current loop output from cassette port $ 49.00 


DISK-DRIVE EXTENDER CABLES: Fits all mini-disk drives. 


% 16.95 
SIX (6) PRONG ISOLATOR: 150-2 $ 54.00 
AC FIL TERI PRONG POWER STRIP $ 39.00 
DISK DRIVE CABLES: 2drive $29.00 4drive § 35.00 
DUST COVERS: TRS-80/Appie $ 7.95 
PLASTIC DISKETTE HOLDER: For ring binder,holds20 $ 8.00 
RF MODULATOR: Adapts video to TV 5 35.00 
ТН5-80 & OTHER MYSTERIES $ 18.95 
NEC SPINWRITER THIMBLE $79.95 RIBBON $ 6.95 
CCS CARDS: Parallel or serial 9115. ğü 


DEALER (NATIONAL/INTERNATIONAL) INQUIRIES INVITED 


40 track, 


> 


TRS-80* 


DISK DRIVES 


102K Bytes. Fully assembled and 
tested. Ready Іс plug-in and run the momen 
ұсы receive it. 
other and Radio Shack drive on same cable 
compatible silver enctosure. 80 day 
warranty. One year бп power Suppiy. External 


$314 


Can be intermixed with each 


FOR TRS-80* card edge included. 
CCI-100 514", 40 Track (102K Bytes) for моде: 9314 
CCI-280 5'4 " BD Track (204K Bytes) for Model I $549 
ССІ-800 8” Drive for Model И {145 Meg Bytes] £795 
For Zenith 289 
CCI-189 Ma" 40 Track (102K Bytes) add-on drive $394 
2-87 Duail 5 Y4" add-on drive system $895 
DISKETTES — Box of 10 {51а "] - with plastic library case $24 
8" double density for Model II {box of 10) $36 
COMPLETE SYSTEMS 
ALTOS 64K, DD, SS, 2-Drive, 1MB 53995 
APPLE 15K £989 
TRS-80* Model i!-64K $3499 
TRS-80° LEVEL 1Ї-16К with keypad $689 
TRS-80* Expansion Interface $249 
HEWLETT PACKARD HP-85 $2950 
ZENITH 285, 48K all-in-one computer $2500 
ZENITH 219 $735 
TELEVIDEO 9128 $745 912C $755 9208 $769 920C 5779 


ATARI 400 $489 
APF Game Only 399 
MATTEL INTELLIVISION 


ATARI BOO 5749 
Complete System $459 
$229 


Software available for all Complete Systems 


SOFTWARE FOR THE TRS- 


Ж отага 
ves Al ran Û 


INTELLIGENT TERMINAL SYSTEM STO В" 
LANCE MIELS: Enabirs a 1TPS. A)" to acr as a eal 
up ттш! биз amy xfandard Temé han ng етеген 
Ronges а THREE wilh control ko. ESC Жау 
Rema! кесу, Ны Спи Kep. Briak кюу ful upper ang 
гіне? Cate Sepposr Sticle prinies pulu ond 
progam elec Н ftigagmessign ЕТА T139 


2 = E Ра 
ССА:ФАТА MANAGEMENT SYSTEM: Аилгита!ё you 
Agimin Ге быны tee "ou can create a tp c 
THOTT OTR берсін dnd bü&sy Ad, Ин 
ін Welle reco'os, search йт heen a lie in cec 05! 
HE war «m drm heic, and peni fecords and abes in 
апу ested ŞERE c from ызга part ol a film 
Hr gue vs Jak TASAN andong Ч" EU 


t, А M SYSTEMS 

INSEG 8079 ingeapd Бедиа! Access Mao 
i3 AMI for ine TAS BO Morel ! A must fo anyone wit: 
ЛЕ л programmes Eliminate waslnd disk space 
roni IF FET eod posessing Spin second access іс 
aeg (oO ACCESS gan FOL айат wo ama 
numerat key eg ыз NB, кросс ey sgcaential un 
3ALE rig зау Sequence Agimat fECOTEs оп Amy 
muer Access up to êê Rips par pregrann-— Fide 


тт? 


may be мыдай por Pepe krî МА иги language 
petrcessing from your basic program Laity program 
t6 conven descr Inge IG NSEJ BO mi 343 00 


FULLY INTERACTIVE ACCOUNTING Pane 

ISAM (IMEECHAD! based inciodes Ganera Le 

^ Huis Paige Accounts Hecevablie and рдү? ОА 
Sawm uns “51841 alone of coo denled GL a 

users ошап. Based on Osborna шегш method 

Неби Ja, TRS 2 5r dew Ius cut 


Genka Leche Tr 
Amie Рига uto f иу 
Accounts Payable a 
шут ra 
Osho! ing Bp gE PEG ЖЕШ ЕТ documentibpn 
170 pä 


IN wEHTORY Arges j. IPIS) 1 drre тігі 
SORT B. Г алаг інгі BASIC via VER Sorts "Han 
dor’ Dash Fides “Паһ po Duk uns mes 350 
eos in 16 secs VAR) seconds in Я mesupes 2500 
taco аг H2 minutes, Machine language pocEssswg 
upin 18 son kepi azcanüngdascmedkms Vibeiy To 
пи Basic program Runs under NEW was 


CP/M® BASED SOFTWARE for 


Zenith, Altos, Radio Shack, Apple 5% 


DS) БОҒТСАЙр FOR APPLE: Your вту fo Ишге sofl 
ware € алат Gel та рез! cJ Goth prida, fxpe 3 
ES and СПАМ ZO, Рал an ны cami and get а 250 
Supper Apple language card and аз Apple penpher 
ak. Ce mei wath әгі dd three manuals 4238 


CCI-TELAET VERSION 5: A communication Package 
which ienanigs mscrocormpalpr users bo cammarecate 
bow, 4h Large Maieframes and oiher mictocom 
pulers. Eatprizee commands make il uselili in many 
app«canons AREE Comemnghscaton Dew com. 
fuller pn peata. Pto termeal mese enabling 
wer fo Jase Al! ША iom à Sedan on dak Com 
puelely CRIM campalbie Multiple conmmunecabon 


Баса, supped Able bo Fransie ies en bain 
echo Өтем coetoco! wee me oe) macemne 
dócs nn! suppor amy polcon! Exiersre OH. 
SCREEN hap. Source егете povai 314g 


MICROPRO-WUORUO- STAR: Meany diss ұтыла! aj 
noc Sn ЕШШ for Une wath &lA Rand terminals 
Teal Forma iF peripimegd on ŞE Eon Facies Ios irt 
ра. pie rier, il hy Center and Er IEE 
Use; can nhe gne Gociman while зто ES 
Миф a second Edit laces meuga жез шеген 
and 'gplace Нелсон іп nihg інші MES. Duck 
move, elc Fippgurez CRT (гытта! wit adgressante 
cursor Пит ялы 


Тһе CPU SHOP 


TO ORDER CALL TOLL FREE 1-800-343-6522 
Massachusetts residents call (B17) 242-3361 

For detailed technical information, call 617/242-3361 
Hours: 10AM-6PM (EST) M-F (Sat. till 5 


"TR5.80 is a Tandy Corporation Trademark * Digital Research 


Massachusetts residents add 


991 sales Тах 


Quantities on some tems are limited 


Circle 351 on inquiry card. 


Send for FREE Catalogue 


5 Dexter Row, Пер! B11M 
Charlestown, Massachusetts 07129 


‘master charge 
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DISKETTES 

For record reliability and quali- 
ty buy 3M Scotch Diskettes. All 
Diskettes are in stock for im- 
mediate shipment. Call TOLL 
FREE (800) 235-4137 for prices 
and information. Visa and Mas- 
ter Card accepted. All orders 
sent postage paid. 


PACIFIC 

EXCHANGES 

100 Foothill Blud 

San Luis Obispo. CA 

93401 (In Cal call 
_ (805) 543-1037) 


FOR NORTH STAR DOS 


& Based on fig FORTH 

е 8080 Compatible (5015, IMSAI, etc.) 

€ Excellent users manual and installation 
documentation 

ж Includes the interactive OmniFORTH 
compiler, Text EDITOR, File system 
utilities, and 8080 + 280 ASSEMBLER 

© Requires North Star DOS and 24K memory 

® Specily disk density (50 or 00/00) 

Ф Price $64.95 plus $2.00 S&H 


(Ега residents add 4% sales Tax. US Funds ому 
Additional shippeng charges ouisale US A) 


Ө INTERACTIVE 


COMPUTER SYSTEMS, INC. 
Н 5403 DiMarco Rd.*Tampsa. FL 33614 


Circle 355 on Inquiry card. 


J and 3 Lompulers 


2247 Shetland Acad 
Livermore, Ca, 34550 


Така» Instruments 
99/4 Computer... . dios isi S1090.00 
B10 Basic Printer {100} Р 22 851800 00 
B10 Ful ASG WA ...............51895(0 
Exidy 
JAR OCH ааа FIO O 
480 Sorcerer . ея ште ке ciency E ASB 
Labo Ови 
| BA 400 ır cabinet w/power supply , S410 00 
3101 | 5A ACD pr Appia w/Anigrdace , . $487 00 
SA BO! in cabinet w/power supply , $7 B0 00 
Centranics 
790-1 Parakel жағ Ж =- 57000 
?30-3 Serial Dxijaciijiai e HO 


and more... send £1.50 (or a catalogue 
Calilornia residents add 6% sales tax 
Ad orders, add 355 shipping and handling 


Circle 358 on Inquiry card. 


UTI FJ Ar р 


Desk Top Computer 


This unit isa computerized Electronic Secre- 
Lary 1 keops Time, date, calendar, message, and 
meeting filas. Originally sold thru a major mail 
order house for aver 5450 00 


Techrically, its в 607 MICRO. AGM, Ram 
Flanapigs Alpha Display, Mi-cad Batlery, Power 
Supply, Faryboard, Wood and Aluminum Case 
with Schematic and Insiructins 


Mos! af Ihese Computers are warranty returns 
We ага offering refurbished like new umils Тог 
155,95 and Bs із (most have minor problems} 
units Тог $44.95 Add$4.95per unit for shipping 
and handing per шт! ordered All units are 
complete as described All sales are final 
Calilornia Residents add 6,5% Salas Тах 


Send Payment and Order fo: 
Solid State Surplus 
P.O.Box3241B/San Jose, СА 95152 


Circla 353 on Inquiry card. 


Skyles Electric Works 


231 E South Whisman Road 
Mountain View, CA 94041 


Circle 356 on Inquiry card. 


ATARI OWNERS 


Parallel Printer Interface 
for the ATARI 400 / 800 


Connects to controller jacks 3&4 
works with BASIC DOS / ASSEMBLER 
Three printer connectors available: 


ATARI 400 / 600 
TRENDCOM 100/200 — A4P-1  ABP-1 
CENTRONICS 730 / 737 A4P-9  ABP-9 
CENTRONICS 36 PIN" AA4P-3  ABP-3 
"Fils ай other Parallel Centronics plius Anadex, 
Base 9, Epson, Comprint and Microtek. 
Order by part number, МС / VISA accepted 


| 5 69 3. add 67. tax 


" Р r С. 
1195 H. Golden State 
Turlock, СА 95380 (А) 

(209) 647-2888 / 624-8008 


Circle 359 on Inquiry card. 


FOR SALE: 


Unused Polymorphic 
System 8813 with 32K Ram 
Memory with floppy disk 
drives, printer interface and 
Abern-Sopher Multiwriter 
Ш. System has Canadian 


import tax paid. Offers for 
complete system to: 


Bishop Management, 
#8—825 McBride Blvd., 
New Westminster, B. C., 
Canada, V 3L 5B5. 

(604) 525-B148. 


Circle 354 on inquiry card. 


SURPLUS ELECTRONICS 


ТН5.80" COMPATIBLE, ІВМ 
SELECTAIC® -BASED 1/0 TERM'NAL 
with ASCI conversion Installed: $645.00 | 


Many Other tems Available; Tape Chives; | 
Cable; Cassalte Drives; Wire, Power Supplies 
(5 «ои 35 amp, others), Diaplays; Cabinets; 
Transformers; Heal Sinks; Printers; Com- 
ponents. 
Send for Free Catalog 
WORLDWIDE ELECTRONICS, INC. 
130 Northeastern Blvd. 
Nashua, N.H. 03062 
Phone orders accepted using VISA or MC 
Tall Free 1-800-258-1036 
in NH 603-889-7661 
*TRS-ED а trademark of the Radio Shack 
D'ivision of Tandy Corpora bon 


Glrela 357 on Inquiry саға, 


rg 
DRUM .^ 
DIGITAL 
PLOTTER 


PRIM TERS 
COLOR GRAPHICS FROM 
SMALL PLOTTERS WITH 
DIG IDEAS. 
Batdrwthe hine кий pice. That pacal 
232 SERIAL IN 
FROM 5 410. SOFTWARE FURNISHED 


WRITE FOR DETAILS TO 
XY EMTERPRISES P.O. BOX 794 
HUNTSVILLE. ALA. 35804 
PHONE (205) 534-0177 


жү RESOLUTION 


2 Б 005" 


г : } 


Circle 360 on inquiry card. 


Р.П. Box 4430X 
Santa Clara, СА 95054 


ers t „рб Will calls: 2322 Walsh Ave. 


Samedayshipmenl Firstlingpar!sanly. ractory tested 
Guar intend money back Онар iL = and other compo- 


INTEGRATED CIRCUITS § = nentsartactory prices. 


THETTA LETS Әр ee i Diha г ГЙННЕГСІЛЙІ ІҢ ТІНІН. 

ти тп Шыл 17 іш RF E dE eI] MOST ТЕТ 7 Beare S508 arii kl TEPA] 

A AMT UE P IT AE TM 

"afe 91 ЧЫТА а 24 Сы m цад! JJ 101 IN paz eee ма S A Ь ].*: 

иг ж тыты із Тағы үлі rh he] Lis ЕТ TTE ШЕ, 

LL ТЇ КЕДЕ Lah “нақ ШЕ. „Г 3 қ z Маш Р =£ orr ЫП 

1 m (ым B fa nat Irr: dim (pp Fip 

Ж ылып O ИТТЕР ғ | 

am Hier CN mS ЕГ т TEE [Н 0, ры қа а Е = =a 

azal 1а .Miigadg 138 Coepey CETT тй % M M NE n ш 

ТЕ E i ii i E [Сп 5 yw I пн M pr бут Hl.» к=н 25 | - 

we isin | ЕШ Bet. dim Don Tesi | АСА Cosmac 1802 Super ЕН Computer $106.95 

гіт Er ІШТЕ ыз aaa "o шатыр" 49% шағала ына 1 ڪن‎ atm ا‎ Compare features balore you decide To buy any pls loaf, reset, тт, wall, input, memory рго- 

far MT B mi. E] s “ P -] 1 1 

ruin subula (8 Deli чмо 1X а моң reca veel ner other computer. There is no other computer on Тегі, monitor select and single step. Large, on 

imm 49 [MEM 159 Әмет rua ЕК eee пес ihe markel today that Has all he desirable bana- — board desplays provide outpul and optional high 

Pus Іш i$ dE: 2 na bri poner ume trt ar lits of the Super ЕН Гог sû kita money. The Super апа low address There 15 a 44 pin standard 

€ D F mE ау I wo: M Iggte—— E is а small nglé board computer thal dees connecter sel for PC cards ani a 50 pin canner- 

Шы ЭШ. хын и Ч den rer UE ^ anser aset талу big things. itis am excellent computer lor for siot for tne Quest Super Expansion Board 

PS doe B E ТІ- Іі ШМ» Беда Teme iraimng end for learning programming with в Power supply and sockels for all IC's аге m- 

O E Do oT к= 10 ume a 00 a machine language and yetil (5 easily expanded — cluded in the price plus a detailed 127 ро, instruc- 

mu ішін Ж rader 18) Erie Hep | Чете г wit additional memory, Full Basic, ASCII оп manual which now includes over 40 pgs of | 

lie 1 " lun m man — iu MER B bw: im ro ur a Keyboards, vides character generation, etr. software indo, inciuding à senes ol tessons 10 

чын 1 ны” E ir ү! A. rem Ta dr چ‎ JU EL ж 2111 в} Betore Voi Duy another smallcnmpuler, seed 1 help get yog Stare and ИШЕНЕ prigram and 

Inh олы 114 da im EM ПЕРЕД 19 Lari unm includes the following features. ROM monitor, — U'aphics target gamt, Many 5210015 and unver- 

іне м juan sar DOOR 1B Xeno, 3 eue 000 асва, Ыг Stale and Mode desplays: Single step: Optional les аге using е Super FIT as 2 course ot Study 

ER " wi 81) Open ч - Ж ий un T ма. Гал: ка юзе address desplays, Power Supply, Audio Amphlier OEM's use it tor training and ASD 

ичи Muang) meu "n местово ЗТЯ Lr ‘iene TI рекке чы Мура ай IC s; Real cost йари, бмк computers ТҰТ gir Зари En 

ұйы ا ارز اا ا‎ 7 EMA s бл” Ie Ee — Of in warranty repairs, Fel documantanan ealures at additonal castor not à! 24 Compare 

тін iz ано 32% Hne 3 LE іп денін iq т ч nmi н belore you buy. Super El! Kil $106.55 High 

шн а ios Bi fcii ji AX Fe c— Tre Super Elf includes с AOM monitor for рго- ПЕШ: ш 

I -—T—91 ПӘ р Po — gram loading, editing andexecutonwith SINGLE — 3déress option $8.95. Low address option 

MERIT Меат x M тр um ық — mi STALEY Mths ЕП STEP for program debugging which is not in- 59.85. Custom Cabinel with drilled and аз 

te Shy P KERN à; T] "cp z - н mam " а 4 # — B Е cluded ІП (ИЛЕГЕ al The same price Wit SINGLE ey лр m ewig metal Fa. ^ 

fam b Won . ғым 15 ie 44 1 او‎ Арты 1% 2 ; г nara. ‘SHON Cabanel, painted and sek screened. wi 

нң ME LIT ЕП ві i i, aah ETE 110 IEN * ИРЕТ = ы” STEP yOu tal SEE ië тї Т ИГПСЁ ББП crip орега =, 

ыз d deb fd IUE UD (24 ШЕН п gs РОПА] i n ir amp read iing enl ne white Ques! address and data bus ream for 5 5-100 boards and power Supply 

ALMA — AE A FH оқы qp "gen uL. тай. TER | ип кап US Unda 2d M 

тан لا ا‎ ше — 01 em oq у= AAT displays before, during and alter executing in. 597.00. NiCad Battery Memory Sawer КЇ! $6.95. 

Sam ЕГЕСІ М аа) 1 Mn ji Dh gp Sees i structions. Also, CPU тобе and instruction cycle Al s as Options also completely assembled 

а ne TA Ww 1n Ы гы One TENE EMAY uh аге decoded and displayed on 8 LED indicators. — 8nd tested 

Tai, Ty & 7 uU тїр! ізг #151 "y : 5 3 " а i iral 1 a 

DOES М тсз іш "m AR n 10 шамі "ЖА: An АСА 1851 videa graphics chip allows you to (uestdala, asaitware pub wh Hl ny 

OE Fn "WEM Qu Й ааа ал — ын ш Connect to your own TV with an inexpensive video tit pals a ay suena) Si "or 

MEM 050 Oo ТІЛІ O Шер "за {кїїм а Xu 106 modulator te do graphiesand games Therg is à MEN x PPP. EC Аал Ага: 

татл 00 Ami COWFIATER тая чое с Tia каса йи шы DE гая val ال‎ 5 Ti " 

Wim (€ xm зш noe 1% Ht sun Mem m E Китим chet ee speaker system included for writing your own 5065 1-12 bound $16.50 

гатан м T үне CW eat Dam go DD накана ка тю api HE 40 - music йг using many music programs already Tiny Basic Cassette ӨЛТІРІП, on ROM. 538.00, 

тая ы ihn сала 7 a ai їзїї Dips намы HM ыен, tees ЖІН written. The speaker amplifier may also ha used. — onganzl EM kil board 514,95. 1802 so tware, 

s H mee 74 m e 2 2 - m TERT ean e eI 10 drive retays for control purposes. Moews Video Giaphecs $3.80, Games ага Music 

IUE id EM IM EA ; nbi o TAA rode х қ | „жа 

ЖЕ ІГ 20 t oh 2 13 0 —— -- P Т A 24 key HEX beybe includes |Б HEX krys $3.00, Chp 8 Interpreter $5,50. 

мж (P Пет ра НЕ шшш МЫШ нӱн пшн 18 Super Expausiun Board with Cassette Inlerlace $89.95 

мыл "m ERU UB. i= HER NET кшн m". Tmsistrulysnastounding value! This board has panta can be used wilh Ihe register save feature 

гант 1% casar л in 140 "án и 00 р ws D? мацып та м тір heen designed 10 alow you 10 decde how you fo isolate program bugs quickly, then follow with 

UE iiu mt М ПЕ 7% tithes ML. n | ---- A Е. 8 want it optioned The Super Expansion Board ^ single зер ЇЇ you have the Super Expansion 
E سس‎ ое a 4n Т E Т Nr m ЕШ comes with aK of low power RAM Muy address: Board and Super Monitor the monitor 15 up and 

cines iz arr] n iiim E 2: anon ! кеі Le ш А aba any where п БӨЖ Wath Quillen тетйгу pro rumng al the push of 3 | 

Mum | мю, 1а "RM XE. EET. ون‎ (ёс! and в casselle interlace Provmois have — (her on board options include Paraltel Input 

tow ти nam 7$ BEIC in ana o 5 00 75" gm a been made "or ai other ophons on thet sama and Dufpul Ports with full handshake. They 

ыт” aD алы, ПЛ [нште cig а: M 00270 and it frs neatly ina the hardwood cabins) — sow easy connection of ап ASCII keyboard tothe 

LMCETM тї [шет m ойу CB] чқыл "ES тщ ШЕН za ааг сие the Super Ell The board mchaies slots input port. AS 232 and 20 ma Current L lar 

ТҮГІ” к pec ағ жиа: ақ яғып ойы MAJATA Текемет рм ife BK of EPROM (2708. 2758. 2715 or TI Input po Lu пар 

ама n пан ақ лани 1 wA а ER Cak PM APO D zt По Oh О! ЕРНІНЕ (er DO. LI 30, ori Weletype or other белсе are on board and И you 

(шїк а аай н изә JA Шм о5о iewe beaam pean HE aam 2716) and w fully sockeled. EPROM can beused read more memory there are two 5-10 siots for 

uas Uma Hum uw rom m тегіңе momtorandTimyBasicorotherpurpaSeés stalie RAM pr video boards Also а W Super 


AIK Super ROM Monitor $19.95 w avalama 25 Momlor version 2 өлі video driver Tor fu? capa- 
an on board ópbon іп 2708 EPROM which nas bility display wilh Tiny Basic and a viden interface 
been preprogrammed with a program loader’ board. Parallel 1/0 Parts $9.85, AS 232 $4.50, 
editor and error checking muli Ме cassette ТТҮ 20 ma VF 51.95, 5-100 $4.50. А 50 ріл 
read/write Soltware, (relocaiable cassatte hie) connecior set with pbbon cable is аудар al 
ап excluswetrom Quest. Irinclüdes register $15.25 for easy connection between the Super 
save and readout, block move capability and El and the Super Expansion Board, 


vidta grapics driver with фп] cursor, Break Power Supply Kil for the complete system (see 
Mulli-valt Power бишру | 


Announcing Quest Super Basic— SECOND GENERATION 

А new enhanced version of Super Basic now Enhancements include increased speed, buill- 
available, Quest was the first cg würldwide іп provisions for Stringy Floppy, Floppy Disc, 
fo ship à ful size Basic Гог 1802 Systems. A Printer Driver, 1/0, user delinable command 
pompei Junction Super iai by Ron ыйа! library and slalement renumbering. 

melung "iata pom! capability with scenic Easily adaptable to mast 1802 systems, Re- 
(НИН ІНШІ number rane m. Еж 1 32 ІШ integer am 18 | НАМ minimam lar Basic and user 


| 


NiCad Ballery Fixer/Charger Kil 
Opens shorted cells that wont hold а charge 
and |hen charges Them up, all in one kot ме ШЇ 
parts and instrections 37.25 


Rockwell АІМ 65 Computer 
6502 based singe board wih full ASCH keyboard | 
ала 201 column thermal printer. 20 char. аірпалџ- | 
menc бергізу. ROM monto, ішу expandahie. 
$375.00. 4% version 3450.00, Ак Assembler 
385.00, BK Basic Interpreter $100 00 

Special small power supply for AIMGS assem. in 
frame $54.00, Complete AIMBS in Min biefcase 
with power supply 2499.00, Molded plastic 
enpxesure to m both AIMBS and power supply 


PROM Eraser 
asserted 25 PROM capacity $37.50 

(wilh imer $69.50) 6 PROM capacity П5НА/ 
UL varsan $69.50 (with tomer $94.50). 


280 Microcomputer 

БОНО, 2 Mir cock, 28 RAM, ВОМ Bread: 
бегі space. Excellent lor contro! Bare Board 
$23.50. Full Kit $99.00. Monitor $20.00. Power 
supply Kir $35.00. Tiny Basic £39 00 
5-100 Compuler Boards 

aK State Godbout Econa WA Kip 14500 
ЖЕ Static бойын! Econo XIV Kil 285.00 
74k State Godbout Ecana УПА -24 Ki 435 00 
ӘРЕ Static Godbout Econo X-32 КИ 575.00 


16K Dynamic RAM КІ 189 00 $47.50. Specal Package Price. 4К AM, BK Basic, =2 Dilton, multi dm arfays, 51008 arrays, 51700  grograma, Source listing for bath Serial and 
32K Dynamic RAM Kil 310.00 power supply. cabinet $599.00 ia ع‎ әл Deg Ran ali Ton Ree, E Parallel 10 included. 

B46 Dynamic НАМ КИ 170.00 AIMBS/KIM/VIMiSuper Ef 44 pin expansion M 7E. nrbt а bel Super Basic on Cassette $40.00. 

Video Intertaca Kit $135.00 board: 3 formate and ? mala pus Agard plug 5 fa SH ements, ШЕНІНЕ ant operations 


connectors 522,95. 


Bü Hz Crystal Time Base Kil $4.40 
Converts Йыр Cocks from AC line freguentcy 
а бута! tme hase Qutstindmqg accuracy 


Videa Madulator Kil $53.35 
Convert TY set into a high йү monitor wip 
E allechng usage. Comp. lat wiull matu 


Multi-valt кетеріне! Pawer Supp! 
Bv Samp. =18v 5 amp Sv 1.5 amp, 
Samp, 12v 5 amp, = 12v option «бу, = 12v 
are regulated. Basic Kil $28.95. KO wilh chassis 
and all haroware 543,95, Add §< 00 smp ping, КИ 
0! nardware 514.00, Woodgramn case $10.00. 
51.50 shipping 


Elf Il Adapter Kit $24.95 
Plugs inta EH H providing Super Elf 44 and 50 pn 
plus 5-100 hus expansion (Wit) Super Er- 
pansipn) Hegh and iw adress displays, state 
and mode LED's optional $18.00. 


super Calor 5- 100 Video Kil$129.95 
Expándabls tà 2562 192 Migh resatutian polar 
Graphics, 8847 wilh a? display modes computer 
controled, Memory mapped TK RAM expanda- 
bie to БК. 5-100 bus 1802, BORO, 8085, 280 elc. 
Editor Assembler 525.00 
(Requires minimum of 4K (ог ENA, ріш user 
source] 

102 Tiny Basic Source listing 519.00 | 
| Super Monitor V2. 072 1 Source Listing £20 DD 


| Gremlin Color Video Kit $69.95 
12 x 16 alpha/nemerics and graphics. up 16 d 
colors with 6847 chp. IK RAM ar E000 Plugs 
into Super ЕН 44 pin bus. No high res. graphics, 
On board Rr Modulaior Ки $4.95 


80 IC Update Master Manual $55.00 

Comp. С data selector, 2700 pg. master reference 

guise. Over 51.000 cross references. Free update 

service through 1960. Domestic postage 5250 

Modem Kit $60.00 

Safe af (he art. orig... answer, No toning neces 

вагу. 103 сотратти 200 baud Inexpensive 

аб Coupler plans included 

LAC 7000+ Printer $383.00 

40/20 column do! matn impact, std paper 

intertaca all personal computers. 
Баа 32/20 version $405.00, Оріопа! cables 

dvadahile 

| LAC 7000 printer interface cable for Super ЕН 

with sollware $26.00 


TERMS: 55.00 min, order U, $, Funds. Calif residents add E% (ах. J 
510.00 min. order BankAmericard and Masler Charge and COD. 51.00 insurance opilonal. 


Expandable озак. Hidden refresh wiciocks upto 4 
Mr wino wall states Add: ЖҚ RAM $63.00 
Super El 34 pin expansion board. 3 Теттаіе and 1 
mue hus Board plus 3 cpnnéctors $22 95 
Tiny Basic Extended an Cassette $15.00 
(added commands include Stringy, Array, Cas- 
БЕЛЕ WO ele.) 

8-100 4-51 Expansion $ 9.95 
Super Monitor VII білген Listing 515.00 


FREE: Send lor your copy a! our NEW 1980 
QUEST CATALOG. Include Ale slamg. 


Shipping charges wil! be added on charge cards. 


Circte 371 on Inquiry card. BYTE November 1980 409 


Get the inside 
P/M* 


Just purchase a pos Houble-f) 

or CCS double density disk 
controller this month and 
СР/М* 2.2 is yours for free. 


S-100 Boards 


DOUBLE-D - Jade 


Haul censi аа irder oli: re peste [тта E 
IOD-TuoK.— Ana CP M 2.2 $195,010 
LOL ЕТТ $469.41 


"Ak TE OPM З.З 
IOD- IRA MATTE CPM 22 SABO 
ENUI- TURIE Мг" iu ............ . $ODANI 


DOUBLE DENSITY - Cal Comp Sys 
i h Sick eee iier пі i rii: CP M Қым 
ПАТМА ДА авес. SD 


THE BIG Z* - Jade 


aoard Miis siilplahle 2A CPU with serial O 


CPU-30201K Ait uses cscs. 8145,00 
CPLU-30201A AGT .............. $199.00 
CPU-S02008 Hace board ........ БА 


SBC-100 - SD Systems 
ЭНН" CPU with serial & parallel ! CF ports 
CPC-30100H.— Kir, Қ-А.) 5269.95 
CPC-30100A Jade A & T .......... $339.95 


SBC-200 - SD Systems 
Ales III СІҢ with seal & parali f 0) ports 
CPC-30200K Ay sa. $209.95 
CPC-WI2UOA -Arde A & T. £T 


.., $375.00 
CE2 = S.5.M. 
2 ar d MHz sati hahie Zt CPU nth NAM. ROM. & L0 
ОООО Ал... . $239.85 
CPC-30300A A ET. ! 5209.95 
2RI0 Z-HO* CPU. - Cal Comp Sys 
4 ан: ЖА ГОРИ qeoxerial P) port 

ШЫ 2 00A Aw T .............. ЖАМ} 
Expandok AM I- SI} Systems 


Lo WANs NIMM тына ea pasdirdhide Fran БК ТҮ 


MEM-IG ADRK ІШЕ fui 8245.00) 
MEM-16140A ТРА Jede А T S205.00 
MEM-32]HAIK ERN . $275.40 
МЫМ-ІЗІЛШГА AAA fade A & T. $325.00) 
МЕМ-ІНІЗУК АН S205. 
MEM-4HISZA JSA Jade A dT $355.00 
ІМЕМ-ИЗЛК nA kbi $335.10 
MEM-64133A БУК Jade A & T SARDA 


бАК HAM BOARD $359.95 


ExpandoRAM Il - SD Systems 


4 МН> NAM board éypandale fron ПК ns 258K 


MEM-I6630A IRK bu ; $249.95 
MEM-166304A IDA Jade А & T $209, 05 
MEM-32631K 32K hi | .,.,,....... $289.95 
MEM-32631A 32K Jade А & T o, 8139.95 
MEM-48632K ЕКІ 2,2. $324.95 
MEM-48B631A JEK Jade А & T... 8374.95 
MEM-64633K JK kit 22. $359.95 
MEM-64633A 644 dade A & T " 5409.95 


32K STATIC НАМ BOARD $295.55 
16K STATIC RAM BOARD $165.95 


32K STATIC RAM - Jade 
Zor 4 MHz expandable static RAM board uses 211415 


MEM-16151K I6K 4 MHz kit ...... $169.95 | 
MEM-16151A IGE 4 МНА & T... $224.95 
MEM-32151K 32K 4 MHz kit ...... 5209.95 
MEM-32151A 32K4 MHz AGT... $349.95 


&.P.I.C. - Jade 


Dur neis iiO етта with 2 SIO's, 4 CTC's, and J PIO 


IOI-1045K 2 СТС, ! SIO, I PIO .. $199.00 | 
I0I-1045A AGT. әлгі $299.00 
IOI-1046K 4 CTCs, 2 2 870%, і PIO. $259.00) 
[IOI-1046À ACT. ‘Sahel . $319.00 
IOI-1045HB Sere board m moral: oí 908.95 


IOI-1045D Manualoniy ............. $20.00 


16K STATIC RAM - Cal Comp Sys 


Sur d MIS HR static НАМ p rial memory bargain 


MEM-16180K ЈАК? MHzkit ...... £249.95 
MEM-16160A (GA 2 MHz АФ T... 8279.00 
WEM-IGIGZRK [БК 4 MHz hit ..... $279.95 
MEM-I6162A JER 4 MHz Aa Т... $309.00 
MEM-16160B Bare board 529.95 
PH-1 - 8.5.М. 
az. 27d AP ROM board wiih Malian pnamraminer 
MEM-9)9510R. KH oo. 2... ‚‚ 2159.95 
MEM-99510A А&Т . $239.95 


PROM-100 - SD Systems 
йн, Үн 22/42, 2758, & зам EPROM pugraimnmer 
MEM-99520K Kil М-ы d $175.00 
MEM-S9520A Jade Ad T ...... . $2275.00 


I/(0-4 - 5.8.М. 


астар ір plos 2 poral d O ports 


ОП TOR. Ku... $179.95 
ШИІ-ННЯА ART. ...... .... $259.95 
III-B Bare heard .............. $35.00 


BIT STREAMER II - Vector Graphic 


Terina P гах міні 2 раған F0 ports 
IO1-1025A Aad? $259.01 


100K DAY CLOCK - Mtn Hardware 
Ur veli ert reed A fet chuck ич Mod bûr kr 
IOR-1400A AMT. 5329.95 


SBI -5.9.М. 
Ab NE rA ЛЕЕ fur 5 D 
[IOS-IOQ0SK FI &2418.B5 
lOn-J005A ACT . $290.95 


TB-4 - Mullen 


Ae) Dereon Booed itl fum profi 
T5X-1HUK Ал OMA. и ийт; 2 522.00 
TS5X-InnA AAT ..... алат Т $75.00 


TERMINATOR & EXTENDER - C.C.S. 


Cae Pus uel ds Push asp НІНІ елігінігт amid tiérminatrür 
TSX-150K Ки. . $49.95 
S-100 EXTENDER - Cai Comp Sys 


ИТ ЛАЛ ЛАЛА нін vasv rendi 
$24.95 


T5X-160A A& T 
VERSAFLOPPY І- SD Systems 
Erain fag AW enamtraller for B" ar abi" 
[OD-1150K Kii... .. $219.95 
IOD-11590A Jade ART ........... $268,895 


VEHSAFLOPPY II - 5D Systems 


Neu diuhte idensitv eviiteuller for hath HF & 5^ V 


eo bh E bP bw | 


IOD-1180K Кїг...............-.... 8309,95 
IOD-1160A Jade ART ,.......... $369.95 


S100 PROTO BOARD - Jade 


Ln erst diar gta, pert fier тгл» uated Friar 


T59X-140HB Harc Балға 224.95 
2708/2716 EPROM BOARD - Jade 


он dp fus Мт A PROM a adilressatle on ІК banks 


MEM-168230K Kn .................-. 259.95 
MEM-16230A A d£ T. no PROMS ..... $99.95 
MEM-16230H Hore board , 830.00 


* 2-40, -НОА, and theletterZ arerecognized trademarks 
of Zilog, Inc. 


VYDH-B024 - SD Systems 
ED x 24 DO mapped verdes board wet Ё урааа f 2 


[OV-1020K Ait $338.55 
IOV-1020A dude Ad T .......... $309.95 
VB3 - 8.8.M. 


Ada 24 ar SU x 48 inrmorv maenpegd with graplucs 
IOV-1095K Ait, 4 MHz ... $399.95 
ІОУ-1085А Ad T, 4 МН» 2464.95 
IOV-1096K #07 x 48 upgrade, 4 MHz , $89.00 


VIDEO BOARD - Jude 
hd xy Dos qe aer & pates З.И onde board 
[O¥V-10508 Bare board .... . 
[O¥-1050A A & T sale price 


Single Board Computers 


AIM-65 - Rockwell 

(502 computer with proifer, display, & Доу? 
CPK-50165 KR AIM ............... $374.92 
СРК-50465 ФА AIM ............. . 5449.95 
SFK-7TA600008E AK BASIC КОМ ... 889,95 
SFR-64600004E. К assembler НОМ $84.95 
PSX-030A Power supply ............. 559.05 
ENK-O00002 Enclosure $49.95 

АҚ AIM. SK BASIC. power supply, È enclosure 
Special package price .,.,..,...... $599.00 | 


iim ebm y 


Z-B0* STARTER KIT - SD Systems 
2-480" computer mith RAM, ROM, FO, & keyboard 
CPS-30010R Kit .... .... TENE $419.95 
CPS-300IO0A Jade АЯТ ... 2399.95 


Video Monitors 


VIDEO 100 - Leedex 
їй" JF ІІБ poe eto uut ІЗ MIN ратта 
¥YDM-801210 ... . - 8139.25 


VIDEO 100-80 - Leedex 
Bla Ar persia of Vileo ИМ} aor metal санг 


YDM-801230 2... $179.95 
9" B & W MONITOR - A.P.F. 


fig pedis, Н Eh resolutron pide monitor 
YDOM-750900 9° теолог , $145.95 


13" COLOR MONITOR - Zenith 
The de ros color vota Pune pror AFR Yourself 


VDC-201301 . 8449.00 
12" GREEN SCREEN - NEC 


30 MHz, РІН phüosplicr шаға areata muth audia 
VIDM-651200 J2" monitor ..... 2245.95 


Software 


5005 - SD Systems 
DOS, CBASIC-2, 2-40" assembler/editarz/linher 
SFX-55001000D Manual ве! |........ $24.95 
SFR-S5001002M 3'4"disks & man $189.95 
SFX-55001006F A" gisk & manual 5199.95 


CP/M 2.2 - Digital Research 

Latest d must paverf ul relense of C PM 
SFC-525060000D Manual set $24.95 
SEFC-52506000M 355" dish & manual $149. gA | 
SFC-52506000F 8” dist & manual $149.95 


"СРАМ is a registered trademark of Digital 
Research Corp. 

АН roxnliies paid hy Jade Computer Produce end 
E'alifornin Computer Systems. 


track and a free 


Accessories for Apple 
16K MEMORY UPGRADE 


Add IGR of RAM to your TRS-HD, Apple, or Exidv 


MEX-IGIOOUKR TASA Ай ] $39.95 
MEX-16101K Apple kit .............. 838.95 
MEX-IG6IO02R Exuv kil .....,...... ‚ 8385,95 


PRINTER INTERFACE - Cal Comp 
Centronics type LO cord we firmmeare 
[O]-2041A AGT. ioc ЗЯ. ЭБ 


H" DRIVES for APPLE 
Crear, THAS. eo E" dees, cabrones, & cable 
Specia] package price $1475.00 


AIO - $.5.M. 

Farle & aerial reterfnec for ur Apple 
IOI-Z050K Ku $159.00 
IOI-2050A A&T.. 


APPLE CLOCK - Cal Comp Sys 
Heal time clack uv battery hap 


POR-2100A 24,2£7............... $125.00 
SUPERTALKER - Mtn Hardware 


1 ret ат + пут c ТАТ 5 | 
SPAN err ae prt Damar inispraker & mif 


I08S-2015A A& T 5275.00 


2-80" CARD for APPLE 
2-40" CPU card mth ГРАМ for your Apple 
CPX-30800A А ФТ... . $298.00 


MICROMODEM - D.C. Hayes 
Arat ee пн er eaa reme iens ear f or Apte oc 5 OO 
[OM-204104A Appie modem 5149.95 
IOM-13100A 5-100 modem $375.00 


Printers 
BASE 2 - Impact Printer 


132 rna, bi-directional, tractor feed, & graphics 


PEM-13100 „....................... 8675,00 
DP-9501 - Anadex 


Uoc PH gol maler, 290 cotum, 200 cps, & graphics 
PRM-10501 Standard DP-950! .... 91495.00 
РЕМ-10511 with graphics & 2A .. $1595.00 


ANACOM 150 - Special 
150) rps, 9 x 9 matrix, tractor [чый 
| PRM-11180 Parallel rterface _., .., 

РЕМ-11151 Serial interface 


T 753314 pti 


5895.00 
895.00 


SPINWRITER - NEC 


ШЕЛІГІ hi-directianal, letter quality seach tractor 


PRD-55510 with 2K buffer ....... 82695.00 


NOVATION CAT 


300 haud, auto ansimer/originate acougtre Modem 


IOM-5200A Special safe price ...... 8138.00 


D-CAT S00 baud, direct comer! modem 
IOM-5201A Special sale price ...... 8189.00 


EPROM ERASERS 
L.5 Engineering UV eraser for op to 48 EPROMs 
XME-3200 44Т................... . 838.95 


Spectronics fu intensity industrial eraser 
XME-3100 Without tamer . 869,05 
XME-3101. With timer ............... $94.50 


E TV-1 - Best Buy 


Tae inea parans alrernatrue to ні monitors 


IOR-5040K Kit ....................-.. 88.95 
Call for your free 1980 catalog 


Сігсів 372 on inguirv саға, 


obo d» ihian 


ENC-112106 


2 to boot 


Disk Drives 
JADE DISK PACKAGE 


Ініне eentrmller hit. eo ET aeie density drives 
CPA 22, ғаһінгі, paver supply, d (alils 


Special package price ............ $1395.00 | 
DUAL 8" DRIVES - Jade 


A pair af double déeasity Shugarts t A cabinet 
MSF-12800R 2 single sided .,..,.,, 8995.00 
MSF-125202 2 double sided ,.,.... $1425.00 


B" DISK DRIVES 
Hg hi v reliable double density Puppy disk drives 
Shujrart НШІ single sided, double density 
MSF-10801R SA-S0/8 $425.00 
Special Safe Price ......... , 2 for 8800.00 
blume lDatatrak 8 di hle sided, drulle density 


MSF-750080 551H compatible ..... $625.00) 
DISKETTES - Jade 


Horgan prices on magnificent magnete media 
DA" single steed, sinale arnaliy, box of 10 
MMD-5110103 Soft sector i.: $27.95 
MMD-5111003 I0sector ,...,.,....... $27.95 


MMD-5111603 186 sectür 2222-22... $27.95 
TA” double sided, double density, box of LU 
MMD-522(0103 Soffsector ........... 839.95 
B" single sided, sigle density, hox uf 10 
NMMD-8110103 Soff sector .,. 02... 2. $33.95 
8" simple sjena, шиит! density, box of 1 
MMD-8120103 Soft sector $55.95 
B" double sided, double density, box of 10 
ММІ-8220103 Soft sector p... 827.95 


DUAL DISK CABINET Jade 


Metal enclosure for 2 SULW's, power supply & fan 


END-000021 dare cabinet ,,......,.. $99.00 


Motherboards | 
ISO-BUS - Jade 


Silent, simple, and өп sale а better motherboard 
th Sint (5A" x Bw") 


MBS5-O061HB Bare board 2.2... n- 919.95 

MBS-061IK KN.. . $305.95 

MBS-061A A & T ..... ..........:5 549.95 
Iz Slot (0 x Hx" 

MBS-121HB Bore board ............... $29.95 

MBS-I121HK АЙ ....................... 5698.95 

MBS-IZIA А&Т.................... 889.95 
iB Sur (ae x NIS) 

MHBS-I81HB Hare board ............ ... 249.95 

MBS-18IK Xi... 599,95 


MBS-1H]A AT 8119.95 


Mainframes 


MAINFRAME - Cal Comp Sys 
18 slot Б-Н тап ғат wh 20 атп шнгет Sup y 
ENC-112105 Ки . 5309.95 
AET ............... 9949.68 


DISK MAINFRAME - NNC 


Dua! 8" drive cafowts wih B slot emotlerhoarg 


ENS-112320 with 30 amp ps. 5889.95 


TRS-80 APPLE 


16K MEMORY UPGRADE КЇТ 


$39.95 


"nt. 


MICROPROCESSORS 


7-80 аула 
Z-BOA .......-.. 12.06 
"ci EN 11.50 
RDN КҮЛШЕ 
RATE os 86 
бын ЖЕНІЛ 
наза. АА Кү, 
BAN . 24,00 
\ МА бл 


SUPPORT ' , inan 
DEVICES 
6212 4.95 
HEI 4.65 
H216 ,. 295 ' 
AM 2. 325 
озде 10.56 
HAZAR dA 
Нн 4600 
й?н |. 495 
йл =. AO) 
atu) .. 14.95 
A25] ... 6.50 
нж 11.95 
AM ,. RAR 
A27 | 19.95 
BXSnO — 17.95 
Hî аяп 
не | 15485 

2-30 SUPPORT 
ams PIDO , 
Sia PRH МН: d4.50 
ЗЕН? СТС . Sd 
JARI ЄТЄ MH: 14.95 
анна 80. ШЕГІ 
пану EM) _ _. ADU 

BAUD RATE 

GENERA TORS 
МІС14411 ТІЛІ. 
1.843 MHz кін! 4.55 
ыж 


Ныл 


LARTS 


» AY D-10123A 
SUPPORT AY 23-1004. 


GHZHP 11.93 ІМЕ 40? 
GRIP б н 
BRAGP 
BEF 
BEEZ. 
БЕТА, 
EXARAP : 
PROMS 
Z708 ізі 8.95. 
2716 12,5% 14.895 


ШЕ; 
HT 
ег 
fH 


RAMS 
Zila 2 Mite 
ЖИА Gg MP 1.50! 
ЗІМІ, Mii 3.75 
2114LA 4 МН; AM 
2147 fina Jum 
4116 i 4.95 
4164 fA хі 17б) 


І AD 


2716 5v 14.85 5257 РМ: |, 6.75 
auda Sv 58.85 RATA 4 Mz T25 
2768 5v 1865) MK4118 18.85 


EEE ETE 
Шр! АСЕ ORDERS 
TOLL FREE 
Inside California Continental 11.5. 
BO0-262-1710 800-421-5500 


Fur сш тее yerip 


or technical inquiries call 213-973-7707 


m H'rite for our FREE 1980 catalog 


Ш COMPUTER PRODUCTS 


El 490! W Rosecrans, Hawthorne, СА 90250 


TERMS OF SALE: Cash. checks, credit cards ا‎ 


lT ofder or from recepgnired instl ratis 
Purchase orders accepted. Minimum order 510.00 
California темф гт add б sales dax 


Міпіт өгү, - 
shipping and handling charge $2 50. Prices are af ж 
1 M 
à] 


F 


\ 


US, and Canadian delivery only amd аге зед 
іп change without notice. For expert prices and 
E information send fof a JADE IR TERRA TIO А! 
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ЈЕБОВ PROGRAMMER ASTE 


} I fi [ г“ 2708 EPROM PROGRAM MER Part Чё, | Furs Нан ШІН | 
= ' " z қ кар! CMS БгесіШйат Timer 15.95 
ENTIN | SRST RT мы ae Te mg evr Staawaten Chin, XTL E 
чады т BIS EN pirs deed pry the j ê gai жі pie Pty ен Eu mi ТЕСІГІ... парат 4/0 LGD Orli jh. m5 
ынды в | эмим SNIISIN e m rm mae ei] TBE RNs — IC, Сели Board, Ditolay 35 
ақыға a 3i) ZEE Бы nae bin Digli Avo [LED Drive) 15% 
ENMSN P" гыл HS E. Saal bird a Ras Fai ıa = I ee al mi n a Ше ЧЫ + ІС, інін Beard, Glaplay ji 
| ягыш йч HH Sida тагЫ j шырша nlir ыз шесі ЕНШ bee brain А ЫГ, baer М Шал, жән Чы. JA Digi ifc LOO On. FD. 14.35 
SAC и Бнр i анта — =- з в эч ITEAL I Digit Avo LEO Din PEU. 17.35 
| мим 2 | song ACA Mea Uer аил RPG COS LED stews Ы 
4 i П - E] " rere ha бош Жа =: z- - т 
пышы 25 | ашар Ghd ality Тере uw a teen Такы to eee et Ты тыр PSEA Stoowsich Chip, XTL ТЕ 
КҮҮ ET ТЕРІ А олары Жатыны jana ae ae ee, Pe eee eee TL, ГЕ 8 Г] ier mE Tone Gesgeater dij 
ANT 0» | бм ENTM ا ا‎ sed prm a aa hilen inm. FE-d Аы E. HiÉCEV/Mi^ Tons Generator Chip, TL 4% 
SATE 7 STARA f STATE Тегін = ланг Coan Lroiler + 
SATEN ‚ай жыралы i айа — г ‚шаша өй ДА ғым ен а нагана лнн аваа ГДЕ ЧИРЕ Реа. Сите Со, КТІ ша | 
аманы а | SANAN SFI ALTER inei ی‎ “тч ساپ یا‎ i Ан سے‎ ан уга Ба. کا و تاہید ہت‎ г, ستو‎ ЙЕ ү]... seven Оесаов Counter 17.34 
чта ES ETE : STATIN Май Раана a ad E û, Û ma y a çê aa i pra ИЗЫШ Ё Tht Шан тынып i HEL i A iar A Clacm Generator Le 
3 1 кеңе د‎ a і--ді ін өне xul ge ж Бен |S i FA FE D ا‎ ШӘЛІ У ¥ Fung, CMOS Siope prin GET 11,74 
= e E HA mt ; 2 — єч а ' ғ EA red юш 5 [LITE ^A n pw -Y EU E а Г Met dh Pom ammi | emi nid =f a Satara MEYVE” 4 Func. kapego chia, HTL 19.23 
J ; ғ een ae I. 1 1. аша ап! ы ЗАН A рам "ҮЙҮ Tht ыа айра і ر‎ Ы ІШІНДІ ісі шыл Ша TEEGA Eight ішін, Counter CA iias 
5424 A ылазам | 5741814 is ашитын» en ee inu. =й, 
желері r ынан қымшыры КЕ а bU A-E3igis Frea. Counior Cua, = 
SMM 2ч 23 SAIT SNARE JEBOBK KIT . e Mage. 5E Mor FAAI Pred. counter CC ч.7 
ыны аз ета гы j GNT ыы JEGOBA Assembled and tested . | Me pid a- ر‎ до. س‎ 
142 T4 ; РЕКТЕР, Бучар ЕРІ الات‎ ыт, miy i 
Dir -— اسا چا اس‎ k d nd, LOG dba іні! Ма Counter OAD | + 
ы z A VL i: Dial nl. c E 3p, 95 
Bwa Вв | Serum LS | Еа DISC RETE LEDS еш Harum. Letra DRIN нж” ИЖ 
E s 1 
қолаты 4 SMT å 4 эм? ны J0" aes 3A] Gm" ед all RCI OF aad ЕТЕТІН | е toe aS ИЧИ CMM "^ 
аызайы ж | BINA Ira STAR не i 2038 125" Li ê0" green = aya } үзө yn 
ato" grear Imt ned sf L1 9 a We CMOS BCDPreg.TImer/Cnunter £50 
бгира Hu gm] гы A ry ENE XU ғ ақа” pilay : r а! ter a mui agg" walla ae TRIE Caos Bc Prag. Tirar Гай пег 5.35 
MM | Sena САЙЫШЫ, AP cue ; ^ qus" vellere ay th ХОШ M einge 4/1 f pepa C^^O$555 Timer (3 min] 1,45 
ie is т > айы. 4 FOS" теп з JH" reg а ; - | RACS, GEE Tose ПА gle 1 
BASAHIN эми 75. | Sranan К" green G ín groen (i INTRA-RED LED HIIBCRR CMOS Ob Amo Comparator SMV EN 
Sia 144 a CETERE ы 4 гїї]? ind TO" yellow 4 | е Eg" veda АЙ Wa "ا م‎ ШЕ Пн н. сесі Op А E, TY m 
СҮРЕ" — Мары “i ali a жаска EOE Oo Amo Eat. omer, лы 285 
| eae - و‎ DIN 7 гай af 483% сеш а/ш | LS TE Mace A Сало Dual Op Ame Como, Sv 1 
| + == : —Ó = ССРС CMOS Tri Oe Amp comma. Don 5.15 
arisen 40 | SAMAN SUN С.й. = Common Arada DISPLAY LEDS сс. ~ соттоп cames | десед моз Quad On Ame Come. HMw 150 
r Е i ы CMOS Quad Op Amp Comp, әле REO 
Sé PAIS Salama — SLT Турс Polarity Турне Polarity Ні Prea i а, а 
Shaan КЕР ТЕТЕ M— MI С.а. қ s | газа) C.A.—red ын 0 Аа an ск чы үч ces Mat, ісін CIN 
| зымым à Быш сытамың мам? қа) ГАЯ, red : DL THE c-A.—red : 1.49 BCRA Vest bobbina P oo | 
SN reo 4 Sra PRESET ji ESTER rr] NUES 1 Саа os Ceu, 1a? Can гад Ei 1.49 a x 
қыты j ETEF Р ЕЕ ТЫ Mug SI (Co = graen 4 | OU d Le4 erm Te ann الي ا‎ yp vl T5 - 
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мды CA —aoráangec—Lit ieee MJ] 
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RADIO CONTROL CIRCUITS 


Idea) Fo! remalnm control sytem. wheel wie pulse maltose nodu: 
lation [toy cars. Dols, Fans, che.) Features: five ішпес Шап cantrcl, 
a Rs hls етт ange Milani fer 27 аға Se: Band and lon 
owt гатыг ай 


KH-4428 TRANSMITTER .............. 54.25 
a MET raning uer Gh "Sunny vni. Weel bey, 
Bower баіс: PD Dori) Temë. range Goer, G-E = 
Shorage -20— 4125 С, Ales, gee walla PI. Cryidab ov 
ЕН Gichisgjan ШЧ ЫНЧАН НЕГЕ 

KB-1429 HECEIVER _... Plog eee oe omm x ШІ 
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CDASIE E ым LEM aa" O 
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PRICES SUBJECT TO CHANGE 
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HOS (аф arrays Eazw Hrer"sring ith a IE- Bjr dip ar 
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J E610 {Case not included) $79.95 


KG? (Keyboard only} bee ee a SBE 


Gesk-Top Enclosure for 
JE610 ASCI Encoded Keyboard Kit 


Cempact desk-top eeclosure: Color-coordinate! dä- 
signers caso with fight tan aluminum panos and maldad 
and еп іл aE та bro, Imeludag pantha g iar digd, 
Bizet ЗН к 14537 WV x BUE. 


DTE-AK ,.......-........... 948.85 


SPECIAL. JEGWI/DTE. AK PURCHASED TOGETHER 
(Value 5128,801......... Tit 


JE600 
iHexadecimal Encoder Kit 


| Jumbo B-Digit Clock Kil 


"Faur E30 hE and ium ЛІМІ WW. 
common anado displays 
и Оза ГАЛ 37144 clock chip 
в Switches inr hours, minutas and hold lunrtinns 
“Ниг tady viewable co 30 Tau 
a Birrniated walnut case 
= ] VAC operation 
* 12 of 24 hour operation 
a ыш 29 £omgquorangs, 835g arid wall Thang! Greg 
atur Be" и SAFE" Е 


 JE747 ..............529.95 
6-Digit Clock Kit 


Вена .3DO Mr corm, cate 
oda dizpiaw 

"Lui Ahold pek eren 

a E REET "pr hoes, minunea 
and hair modes 

"ei шау viewable 1G 2011 

тЇ ШЙ afin] A TT] 

*11 МАГ сато 

#72 ar 24 I. operation 

"incl. all corponents, саса E 
OM trees hie nr 

Біз GR" ч PA” LE- 


JE7O1................919.95 
Regulated Power supply 


Шет LAIZOSR. Heart sink 

provided. PC board con = 
team, Provides 3 soiig 77 
1 amp & S volts Can supply up 
to :5V, .ПУ and «12V with 
JE205 Adapter. Includpes compo 
Hants, hardware and instructions, 
Size Jn a Б" рН 


4Е200........214.95 


ADAPTER BOARD 
— Adapts to JE200— 
ы and = 12% 


ы en игеп epoxy molded 
pes ій meha linen 


ы Mas reer bottom panel do: 
savice and component ac 
ees silii cy. 

" Тору bottom panels [80 thik 
duin. Alodite түре 1200 
finish (gold tint color) for 
best pam adhesion alter 
modilieatign. 

= Vented Тор and bottem 
panels For ennling elfirieney. 

+ Rigid construtuan provides 
uilliiited арны 10015. 


CONSTRUCTION: ---- 
The "DTE" Blarh Desk Top Electranic Enclosuresare designed to blend arx complervent 
today s modern computer equipment and can ba used in both industrial and hama. The | 
end pieces are precisian molded with an intaraal stat [all around) to accept both tag and. | 
bertom panels. The panely are then l'gstened to X" thick ralis inside the end pieces to 
provide maximum rigidity to the enclosure, For ease of equipment servicing, the rear] 
bottom пай геҙ back on інгі tracks while We rest of tlie enclosure remains ine | 
dact, Озот panel wedihi may be oset while maintaining a tamman profile outline. 
The molded end pieces can aloo be painted та match any panel color scheme. 


FULL € BIT 
LATCHED DUTPUT 
TIRET KETROARD 


Tha JE 600 Егас иг Ka GGT ЕҢ provides tud арага 
hiapaünezirmgl digit пе іргені Irom өпіріргііші Bay гу lon 
To allow zirnzt aragrarmming inr B-ri miérnpzpéesanr 
пт -dit татыу cirggíirg Three 3drlisiorna! keys m pra 
MEM Тай шш operons with Ong hing ш Бегала 
punt ga abig Tha пигыл rû latches ard mprninnrugg 
sihi LED resdaegrg ala ingheted lg key envy flr Rin 
Кай їзїї: Ры Flr latent Guldu lar mizrapracpesa: 
шы. Thien шыгы keys ҮШІН one being Hirer 
Gne gian Debnmnunmtce credit гат Е foo мі 15 eye 
LEG redous ip спе! gorda Eory imrperdacing with 
itaricaed Wow IC соте гаг. (Qn -BYGD rial rel 


lar арағанша 
510.00 Min. Odor — US. Funds Only Spee бета — 254 


JE600 (Case nat included! $59. 95 
Cnulif, Regdents Add Gli Sales Tax 15581 Сатаїшд Avallablo — ard 4 1g tame | 


Роза — Add SY рїш Ss] Inquranca [i desiro} K19 (Keyboard only] ......... 514.95 


ГЗезік-Тор Enclosure for 
JEGOO Hoxadecimal Keyboard Kit 
Compact cugketop exclave. EColorcoordinated de: 
signer cage witht light tan aluminum pases and molded 
йр] pauca Ie madha prawn. атр а) maguniqisg harc] cru, 
Sag: ETH x BuU = XD. 


БТЕ-НК....................544.95 
SPECIAL: JEGOQ/DTE-HK PURCHASED TOGETHER 
| Value 8104,801..,............ 588,88 


Enrlprure 
Modal Fig 


529,85 
$32.95 
534,45 


| BOD” 
10. 65" 


| PHONE 
атесо г: 
ELECTRONICS 767171 


MAIL ORDEN ELECTRONICS — WORLDWIDE 
1355 SHOREWSY ROAD, BELMONT, Сд 34002 
PRICES SUBJECT TO CHANGE 


DC/DC converter with *5V input, Toriedal hi 
speed switching X MFR, Short cweult protection, 
PC bord conttuetian. Piggy-bace ro JE 200 
Бошо. Sire as" х 2" x BEH 


JE205 ............. 312.85 
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CompuMart 
lets you 
put ‘em on trial 


CompuMart has been selling com- 
puiers by mail since 1971. Gur MOU 
sands ol satisfied customers rely an 
CompuMart for services not generally 
available from the others. Namely: 

а Produc! Selection/Each product ad- 
verlised by CompuMarl has been eval 
uated by our in-house slafl for bes! 
price, performance. and supplier reli- 
ability 

* Return Privilege/After receipt of our 
producis, you are protected by Compu- 
МагГ5 exclusive, 10-day return privi- 


ledge- good lor all products excep! 
nallwara. 

e Support/'ur Customer Service Dept. 
and expert technicians are always there 
ә assis! you by phone or at Compu- 
Marts oullets. Our knowledgeable 
phone sales force can provide you with 
detailed information and complete 
produc! specifications 

* Phone Ordering/For added canveni- 
ence, CompuMart maintains a loll-free 
ordering number, 1-800-343-5504. 


е Phones open M T WHF &30am, - 7:00 
om, ваї. 11.00 a m. - 400 p.m. 


with 1O day free return 


— — Printers 


The Paper Tiger 
Printer From E 
Integral Data 


Uses standard 5^ MEH rall 
papar and ribbon 

AU Characters per ling 
Speed: 40 characters 

per secondg 

UL approved 


High resolution dol 
matrix impact printer 
IDS Paper Tiger Printer 
IDS Graphics Paper Tiger Printer 


, 9985 
$1,094 


FREE Cable wih your Paper Tiger 


NEW! From integral Data. 
The IDS 460. 


We saw [his new desktop реіптег at Тһе NCC 80 
and when we saw ils features: Correspondence 
qualily printing. High-resolution graphics сара 
БИШІ, programmable print control functions, and 
autgmaltiece tex! justification — Wwe Knew thal we had 
lo affer 1his printer то our cost/features Conscious 
Customers 51.295 ы 


The Omni B10 Printer from 
Texas Instruments 
| Tl Omm 820 Aeacewe-Only (АО Package. Includes 
machine-maunied paper tay and cable. A com 
pressed pin aption and device farms contr аге 
багага features 52.155 


ТІ Omni B20 Keyboard Send басеме 
(KSR) Package Comes with full ASCII 
Keyboard with numeric Кеу- pad and 

„ Әл EIA cable wilh autospeed select. 
52,395 
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CENTRONICS PRINTERS 
New! The incredible Model 737- Correspondence 
and Оган Quality Printing lor Under $1,000. This ts 
[he first printer in its class to offer print quality 
suitable for Text processing, plus ihe perlormance 
and application flexibility required for dala pro: 
cessing 
Ta? (Parallel Intertace)— 5899 
737-3 (Banal interface) $7,045 
Tracior Feed Printer- Centronics’ Mast Popular 
Model. Perfect for the needs of a small business 
sytesm. Recommended by Apple and Radio Shack 
$1,075 
FREE Labie with purchase of any Cenironics printer 


NEC The First Name in Letter 

Quality Printers. 

ComgpuMar! offers beauliul prim? quality wilh NEC 

бріленгнег tarminals The Spimwritars, bork ҚАН 

and НО YE SNS, gre unsurpassed harg copy 

putpul CampuMar! golfers a complete range of 

МЕС Spin wrilers Сай aur 

expert saleslorce 


Comgpuimar! will threw in 
а FRÉE labne ribbon and 
, бшер 72 element when 
you buy a МЕС rom us 


NEW FROM SANYO — Four Great Moni 
lors at Low CompuMarl Prices 

Sanyo а new Ime б! СЕТ dala display monilprs are 
specifically designed tor ihe display of alpha 
numeri er гуга Рис cuta 

9° Sanyo Monitor 

12° Sanyo Monitor 

12° Sanyo Могиіст with green screen 
12: Sanyo Color Display Monitor 


5179 
5289 
5299 
5405 


Free 6 Cable 
with purchase ûl алу Sanyo 


— —— —Terminals 


We've got the following Lear Sieg- 
ler Terminals In Stock at prices 


too low to print — Call for quotes. 
ADM-3AÀ Industries lavorite dumb terminal lar 
zöme vary smart reasons 

ҚОМ-З3А, + New trom Lear Siegler GALLI 


| ADM, The terminal thats 100 smart [б be con- 


sidergd dumb 


| ADM-42. Available with keyboard semi 


Intelligent terminal gering 1remendous user flex. 
miliiy The aprional configurations 
de amazing 


Call tor details. 


HAZELTINE TERMINALS AT 
SPECTACULAR SAVINGS! 


Hazelting 1410 Lig! $850 CompuNMar!t 5749 
Hazelline 420. Lis! $995 CompuMart $3085 
Hazelline 1500. List 51095 CompuMart 5995 
Hazelling 1510. List $1395 CompuMart $1325 
Hazeltine 1520 Lisl $1585 CompuMarl $1485 
Hazelline 1552 List $1395 CompuMart $1285 


Call GompuMart lor complete specs 
and quantity discounts. 


— Calculators 


A CALCULATOR, А SYSTEM, А 
WHOLE NEW STANDARD. 


HEWLETT-PACKARD'S HP-41C 


HP-41C Calculator $288.00 
The System 

Memory Modules. For storing programs of up то 
2,000 lines cl program memory 154510 
‘Extra Smart" Card Reader Hacords programs and 
data back onio blank mag. cards 5195.00 
The Printer Upper and Lower case, High resolution 
plotting, Portable Thermal operation 5355.00 
Application Modules $45.00 EACH 


Standard pac: 
Statistics, 
Math, 
Financial & 
Surveying 


12 ofl Financial Decisions РАС 
Wh purchase ol НР.41 


NOVATION САТТЫМ 
ACCOUSTIC MODEM 

= Answer Originate = Ball 108 

* 100 Baud Low Profile Design 
Looks good, works great! $169.00 g 


Texas Instruments ТІ-99/4 Home 
Computer 

Save $300 on this 16-Bil computer with 
monitor 

ТІ-89/4 w/Manitor 
TI-899/4 wio Monitor 


$1250 
5 950 


— — — Monitors 


EXCLUSIVE from CompuMart! 
Special Offer. Zenith Color Video 
Monitor for $379! 


The periact monitor lor Apple. Alan 
and Texas Instrumenis owners 


Circte 374 an inquiry card, 


We carry the most complete inventory 
pf Apple computers, peripherals, and 
software. CALL! 

Our Christmas Apple Special: Save over 
$750 nn our mast popular Apple System Systeam 
includes a АЯҚ Apple 11, Apple Disk & Controller, and 
a Sup A Mad RF Modulator. 

List: $2,020 

Cempurmar! Sale Price: 1,769 

Мен from Apple For The Apple ПІ, 

00053-3 Convert disks lo *B sector formal lor 23% 


more 510гасе and asie access TRÜ 
Apple Pla. The perlaci graphic córmplemesen] tör 
VistCalC $70 
Dow Jones News А Quoles 595 
Adventure (Uses 46K) КЕЕ 
DOS Toc Kil $75 
Apra Fortran $200 
Sieniype Printer масе $595 
М $145 
Tax Planner 5120 
From Symtech A Info Unlimited 

Super Sound Generator (mono) $159 (stereo) $259 
Light Pan 3249 
X. Controller tolugs mis paddle port) $19 
Apple Sync Controller $49 
From Personal Soliware 

рыс [= 2135 
Desk тор plan 599 
Hew irom Widex! — Video term 

BO Col, x 24 ling 


T x8 matii, plug ım compatible Board for tha Apple 
ll Price $325 without graphics EPROM wlth 
graphics EPROM $3150. 


Mew (rom MUSE 


The Voice 539.95 
Super Text $99.00 
Address Bork 54595 


BounWiin Harwére — Expansion aczcessor ен Tor 


your Apple 

Iniralrx 10 System. £208 
Super Talker 5259 
The МБ: System $545 
ҒЮЫ plus board w/keyboard ег 5188 
Clock Calendar $280 
18 Channel А ІС D Convgriar $350 
Apple Expansion Chassis £650 
ROM Writer $175 
Miscelianeecus Apple Н Accessories 

Easy riter (60 col need Vitex) 5249 
Easy Mower % 49 
Easy Maller % 69 
Cosa Dusk ettes sua $ 5 
Sod Serial & Parallel forie interlace 5225 
ABTS Мглегс Key Pad $110 


Preview of the Apple ill 


Buy 51.000 worth of merchandise from is ad, 
including at our special sale prices and deals, anc 
we'll ship you à Texas Instrument's Speak 4 SpallTM 
with your onder, This ts T's famous talking and learn: 
ing аш with Ihe electronic voice and brain. It's an 
incredible electronic learning aid for children aged 7 
and up A $59 95 Value Yours FREE with $1,000 pur 
chase. 


SUPER SALE PRICED TO MOVE! 


We want 16 more our inventory of Zenith 2-89 and 
Exidy Computers. To do rf, we've priced them 30 low 
youl have to call us Гог pubes, 17 you want eher ar 
irese iwo great computers, сай ша rove while sup 
plies 1851 for the best prices youll hind anywhere 
Good selection of Zenith and Exidy peripherals as 
well 


— ———— COMMODORE 


Buy direc! fram {Һе biggest — Compurmar! has daliv- 
ered more Gommodorg cempulers in Ire LES, than 
any olher dealer. We were Commpbdore's Ier dealer 
and carry everything Commodore manufactures, In 
Stock for immediate delieary! Call us now for low 
prices and special deals. 

NEW FOR PET: 

Visicalc (Need JAX and а dekh ome} 
Word Pro 1, $29 B5 a Word Pro 2, $89 95 = 


Word Pro 3, $199.95 a Word Pro 4, 5298 95 a 


ROCKWELL AIM 65 
The single board development system 
that's perfect in the classroom or lab. 
Our ДІМ System includes: 4K AIM wiih BASIC 
Injerprelor assempigr, Power Supply, Cassette 


5199 


recorder & Enclosure 5793. 
AK AIM — 645 $489 
PL65 High Leva! Language $125 
Paper ler the AIM (roli) % 250 
Rockwail's 4-slot MpInerbaard (SALE) $175 


CompuMar|'s Microliex 65 System Inr your AIM 
Inciudes: Adapter Bullar Module wi 4-sio: module 
stack, BK RAM module, 18K PROMIROM module, 
Asynchronous communications Interface, & Power 
Supply x $1,299 


| Call or write for 

| our complete 
Microllex 65 
brochure 


Cirele 374 on Inquiry card. 


Member Computer Dealers Assoc. 


COM 


270 THIRD ST., Р.О. BOX 568, DEPT. 111, CAMBRIDGE, MA. 02139 WP 


Hewlett-Packard's 
Personal Compiler lor 
Industry, This extremely 
portable computer features 
extended BASIC to solve your 
problems quickly and efficiently 

along with an advanced graphics 

system їп enhance communicallan. 


HE W trom Hawlgtl-Parkartd 
HP B829X-Series Flexibla Disk Crlvas for the HP-E5 


These 4 new Flexible Olek Drives provide fas! on-time 
sioraga using Hexibie disks 
"HP 8200 1M. Supplies approx. 540K byles ol on-Ima 


sloragae. 32.500 
"HP B29072M. Approx, 270K bytes of online storage 
$1,500 


"HP 29015. Supplies an addiilonal 540K bytes when 
cannected 10 ап HP 82*KXHM ar ап HP 82X12M. 
$2,200 
"НР 6279025. Supplies an additional ZTOK byles when 
connected to ап НР 62901M or an НР 82902M. 
$1,300 


Tha Hawlat Packard 72254. High Оца? ow Cost 
Graphics Plotter, $2,050 


Cel gur ézperi sales lorca lor compels product 
spachicalions. 


COMPUMART'S EXCLUSIVE 

ATARI SPECIALS. (Pick опе) 

3 Ways ір eee when you Guy the Atar 800 irom us, 

1 Free ВЕ ol memory with purchase (52 your Alari 
will coma lo you with 24K 5 

2} Free 410 program recorder wilh purchase {589.95 
value) 

315 10 off Alar Disk Orive purchase 

ATARI 800 Personal Computer 

System — 

Comes wit BOO Operators Manual, 16K НАМ 

Mamory module, 10 Қ ROM Operating Syslem, 


power supply, Tv Swich Bow, $1080.00 
PERIPHERALS 
Alan 410 Program Reco der (FREE wipurchase of 
Atari ОС) 4 #8995 
Atan B 10 Disk Сига ($100 off wih purchase) 699.95 
New Dual Disk double density 1495,95 
825 Primer (Centronics 737) 895,00 
AS232 Interface wi Cable ” B. 249,85 
HEY! Пәні Pens Ж 24 8% 
RH Л 


Call for New 
Soliware 


IMPORTANT ORDERING 
INFORMATION A|| orders 
mus! include 4% shipping 
and handling. Mass. resi- 
denis add 5% sales 
tax, Michigan resi- и 
denis 4% for 


open trom 
е B30am,.to 
Ж 0600 p.m, Mon 
Fri.; 11:00 a.m. - НІ) 
p.m. Sal. PO. s accepted 
Irom Dun & Bradstreel 
" fated companies . shipment 
` contingent upon receipl o! signed 
purchase order. Sale prices valid for 
month of magazine date only - all prices 
Subject to change withaut notice. Our Ann 
: Arbor retai store is open 11:00 a.m. Lo 7:00 
p.m Тиез-Егі,, 10:00 a.m. to 5:00 p.m. Saturdays. 
Slop by and visit. 


We've had a reputation for dependability since 1971 


C. Itoh's Starwriter Daisy Wheel Printer is designed to fill a distinct дар in the peripheral markai place, А speed of 
25 cps and its law price make it the ideal choice for today's system designer interested in achieving superior price/pertorm- 
ance ratios. 

Incorporating the latest LSI technology, the STARWRITER is built by one of the world's most respected peripheral 
manufacturers, The printer is turnished complete and ready ta use, requiring no changes in hardware or software, STAR- 
WRITER offers the industry standard parallel interface, as well as the RS-232 interface with voltage or current made capac- 
ity. Total plug compatibility and a wide variety of interface matching capabilities help lower system integration costs and 
the 25 cps model is also easily upgraded to a 45 cps printer. 


Using а 96 character wheel, the STARWAITER produces letter quality printing on 3 sharp copies with up to 163 
columns. STARWRITER offers the highest degree of horizontal and vertical positioning, resulting in the most precise char- 
acter placement in the industry. The easy-to-change character wheel also makes our printer a perfect choice for international 
applications. Compatible with sheet feeders, STARWRITER accommodates paper widths to 381 mm (15") and uses indus- 
try standard ribbon cartridges. 


Along with a self-test capability and a programmable YFU (Vertical Format Unit), STARWRITER furnishes the oper- 
ator with all dasirable status functions, commands and program selectable switches, Panel lamps indicate tha current Paper, 
Select and Power status. 


The easy plug-in compatibility of STARWRITER and its outstanding print performance continue С, Itoh's tradition 
of providing reliable peripheral equipment іп systams users the world over. 


STARWRITER is backed by a one-year warranty (three months on parts and labor, 9 succeeding months on parts) 
and is supported by a strong, fully trained and technically proficient service organization. 


A compete WIP package to add то your computer Printer specs; Priced Separately: 

system now available, VR Data has integrated ГАВ To Wheels & Supplies 

the C. Itoh Daisy Wheel Printer and the Magic Wand * Letter Quality C. Itoh Starwriter $2795.00 
Word-Processing Program into a high-powered #75 CPS — Rapid Seeking — Bi-Directional options: 

Inexpensive word processing package. Asan e 45 CPS Optional 45 CPS 600.00 
introductory offer we have the entire package è Parallel Interface, Serial Optional R5232 interface 75.00 
for $2795.00" - а 5200.00 savings over the combined ¥ Tractors Available Tractors 250.00 
list price, 


* Add 575.00 for R8232 interface. 


WE SERVICE MANY BRANDS OF COMPUTER EQUIPMENT, m.m 
CALL FOR CONSULATION AND ESTIMATE. e 
DEALER INQUIRES INVITED € BIDS ACCEPTED е ABOVE PRICES 


777 HENDERSON BLVD. ARE CASH DISCOUNTED, CALL FOR OTHER TERMS. 
FOLCROFT, PA 19032 ORDER NOW е TOLL FREE 1 (800) 345-8102 € IN PENNSYLVANIA (215) 461-5300 
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| { | ! TRS-80 
E | Disk & Other 
Mysteries 


| b $19.95 
| | | reg, $22.95 , 


TRACK SE 
T s 54 


TRS-80 Model | compatible 


TRACK S34 
DRIVES “...-. 


TRS-80 Model | compatible 


€ ORDER NOW TOLL FREE 1 (800) 345-8102 ® IN PENNSYLVANIA (215) 461-5300 


| Шау SUPERBRAIN " 
HARD DISK DISK HEAD 


HY INTEHTECL 
for TRS-80 Model 11 » CLEANERS 


64K $2995.00 


i | 5-1/4" $12.95 complete with 9 =e Е tia 
сы 5995 гед, $14.95 | 5.1/4'* disi drives & in stock s 
| | ^ 8" ЗМ CLEANER 5 
! dec [к= ЕЗ e өз REL mE 


` 10 meg. 5 fixed 5 removable $24.95 iiw $30.00 \ @ VA DATA Coupon @ ғ 


| d 
| 55 Off! 1 


TRS-80" Model ІІ Drives ! 
| 64K MODEL il 1 Drive Single Enclosure 5 899.00 
$3495 00 1 Orive. Multipte Enclosure 1069.50 
a Additional Drives for Mult, Enc. 540.00 


ANY ITEM OVER 550.00 


NEW LOW PRICE | ك‎ 


OFFER EXPIRES 17 1-80. ONE COUPON PER ITEM 


ин ән аш um ин өш Em um а) 


SOF TT АНЕ MOLD. | MO. n 

Mrcical/ilental Patient Accounting $1500 | P ын ань = fa ж. pan т. Шы h ` 

Word Processing (Magie Wand} 390 AK L II TRS-80 575,70 * Ф VA DATA Coupon ф б 

Heneral Ledger £149.05 249 16K LI Wang 

Payroll 99,95 199 95-232 92.10 П | % 

D313 Rate 145 $5 295 OK. Ехрапча п Interface 278.10 Г 7 | ' 
Tape Disk ТЕК Expansion Interface 375.10 - 1 

UpoerfLower Case od ficat on $19.95 524,95 J2K Ехозгиюп interlace 474 10 “ 

Cmmnrerensue Саъ a4 95 34 95 Telephone Modem 173.95 ANY ITEM OVER 515000 

ЕРА 5175.00 Emulatàr CRT ty Inténrec 895.00 

- DM АЕ PY T ware) Дыш € OFFER EXPIRES 12-1.80 @ ONE COUPON PER ITEM 

ow | Anti-static Mats 
Solrware ocurred alge F CALL FOR PRICES T i | E. Pa ш т" иш mail ЕЗ ЕУ 
ә VISIT OUR NEW WAREHOUSE SHOWROOM AND REPAIR CENTER ® 


WE SERVICE MANY BRANDS OF COMPUTER EQUIPMENT. = 
CALL FOR CONSULATION AND ESTIMATE. zc 
DEALER INQUIRES INVITED е BIDS ACCEPTED е ABOVE PRICES | 


777\ HENDERSON BLVD. ARE CASH DISCOUNTED, CALL FOR OTHER TERMS. 
FOLCROFT, PA 19032 ORDER NOW € TOLL FREE 1 (800) 345-8102 e IN PENNSYLVANIA (215) 461-5300 
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DP NET: Rec efine j 


INDIVIDUAL/NET ae 


WORD PROCESSOR = — SMALL BUSINESS 
APPLICATIONS 


Up To 4 Terminals 
Can Be Slaved Off Master 


LOCAL/NET - TELEPHONE/NET - 


OVERSEAS AUSTRALIA UNITED KINGDOM CENTRAL EUROPE SOUTH тт FAR EAST 
ASP MICROCOMPUTERS — TERODEC (MICRO SYSTEMS) LTD. HANNES KELLER AG INVERSIONES URIMAN c.o. MICROBOARDS 
799 Dandenong Rood 17 The Gallop, Yateley, Computer-zentrum РО. Box 1041. 1-7-1-1003 Soiwal-Cho 
East Malvern 3145 Camberley, Surrey Eldmatisirasse 36 Maracalba 4001A, Chiba City, Chiba 260 JAPA 
Victoria, AUSTRALIA GUI? 75G ENGLAND GH-8032, Zurich ` VENEZUELA TEL: 0472(47)3081 
TEL: 2118855-2118344 TEL: 0252 874790 SWITZERLAND TEL: 33015 
- TEL: 01 69 38 33 


Configurability 


SYSTEM /NET 


Hard Disc and 8” Floppy 


Any Combination of Master or Slave 


MASTER /NET 


CANADA 

CESCO ELECTRONICS LTD. 
4050 Jean Talon Street WEST 
Montreal, CANADA НАР TWI 
TEL: (514) 735-5511 


BENELUX 

MICROSPOT 

Postbus 564-3700 AN Zeist 
Verheullaan 3-397] RD Drlebergen 
HOLLAND 

TEL: 03438-(1)6899 


ce ПА ТЕР. | | 2 

BUY” WORD FOR THE 1980s 
NETWORKING is the newest ‘buzzword’ in 
microprocessors. Delta Products has produced a 
superior hardware system that cannot be matched in 
either cost or performance. 


Don't buy a system that has “designed-tn” limitations; 
check the following: 


PERFORMANCE 

This 1s where DP/NET* beats them all. Delta does multiuser 
and mulptasking operations by using distributed processors. 
DIGITAL RESEARCH has provided anew operating system 
(CP/NET®) which combines MP/M® and CP/M 2.2* into the 
world’s most powerful microcomputer system. 

The system cannot be bogged down by adding more wsers. 
High-speed DMA transfers from Host to Slave, allow many 
processors to share workloads. (There can be 3 processors at 
EACH user terminal; а Z-80 for screen function, and a pair of 
8085/8088 for main processing.) 


FLEXIBILITY 

One of the most important advantages of DP/NET® is that 
you never have to purchase more system than you currently 
need. Your system can start with а 5" minifloppy 32K 
terminal for under $3000.00. Adding a second terminal and 
additional mass storage is as simple as the original 
purchase, Networking up to 16 OR MORE intelligent and 
semi-intelligent work stations can follow 1n perfect step 
with the growth of your Company and requirements. 


COST 


| Since you never buy more computer power than you need, the 


system cost is matched to the demand to be placed upon и. 
DELTA PRODUCTS has a lat of experience in building 
micros, with over 2000 DELTA systems now in the field. 
DELTA component cost has always been extremely 
competitive. DELTA's new “nerworking system" 15 a 
natural and simple combination of the competitive “good 
deals" we have been offering for some time. 


SOFTWARE 

A computer system ta the end user IS THE SOFTWARE, All 
CP/M" compatible programs run perfectly on the DP/NET* 
DELTA PRODUCTS is currently writing its’ own 
high-performance custom data base, screen editor, order 
entry/tnventory, and accounting packages in PL/I*. Target 
release date for the complete package 1s November, 1980. 


SOLD ONLY THROUGH DEALERSHIPS 


| CALL FOR YOUR NEAREST REPRESENTATIVE 


DELTA PRODUCTS 
15392 Assembly Lane 


m S PRODUCTS ЕЖ 


TELEX: 681-367 DELTMAR HTBH 
Мғ/М, CP/M2.2, PLIT & СР/НЕТ ARE REG. TM OF DIGITAL RESEARCH ING 
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а --- ms T 
ыт 
i нан | 


s 
VES LED 


е, | э; 
3. FOR MORE Y 
ЖЕСІ INFORMATION 


EERING 
ELECTION GUIDE 


Terms: Visa, MC, BAC, Check, Money Order, U.S. Funds Only. CA residents 
add 6% sales tax. Minimum order $15.00 Prepaid U.S. orders 1655 than $75.00 
include 5% shipping and handling. MINIMUM $2.50. Excess refunded. Just in 
case...please include your phone number. Prices subject to change without 
notice. We will do our best to maintain prices thru November 1980. 
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fiow сап California Digital affer these dis 4 нн rein азын пап. OP эгиш wrer 91700. 42 ГЬ nas qud ner jel M-OFfImnt.ON! 


memory up-grade sels at 23% below our competition? B" or 5 Y4 TIOE CH QN-Lmement ОМ? 
Simple, we buy in volume, wholesale to dealers and Co | Data тезек ÜN QFF OH 
seli the balance directly to owners of personal micro- NTRO Aetary 1Ғ-4 Fan. 
By5siems, These IGE dynamic memory circuits are CRT Terminal? Katar] LP-G- Pas, 
[шыту prime and unconditionally guaranteed for one T | Pesh Gl $ Thra 4751 
Tull угат. NOW, before you chanje your mind, pick DOLAR DIEM MALI Won. Ee 
up the telephone and order your up-grade memory н páwt е дут nhan tad I Bul ware 
from California Digital. Add 23 Tor TRS80 jumpers. i ж жейік ари Enh а т 10 із 100 14 
STATIC 1-31 24-00 100-5C -999 1К* Й сесинен un an зача haaie = ites ТИЕ 
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П 


21502 25015. 1 45 1 PFET ыс паш bees LRU [аш 


211% KEH 453 5, 95 (Eure алу рїгїгїҥє innr matisa g ih рыз cBaszh? Tela: hiema 1Ш mida im Fur 
Shh [Bad 300 3.95 ite, IF sva havs am dogana, ples muds umm pà Тыр Eeq"japr feel 

аң Ыр реа т шш арра per OF these Terminal CT pa-r cams "heer locking. 
1043 Ке 450 5,9% Shipper! vba arb. ттн qeler Cates nm Likar upa a] ПЫ 
044 Akl 350 8. 85 


4043 Ikx4 450 В. 95 
4045 1x4 250 9, 95 
тат bow рож. 3,93 
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Da CO REP D ET? D ЕС.) 


The new DSR пев runs 


| yer home Шке clockwork. 
МЕР EB МЕ Turns ап larnpa and appii- 
" | ances while your away 


— - к from home, 
Campletely compatible 
with your existing йүз” 

| tem X«10 devices. 


асаж THOUSA MID жж 
We have slashed price in an effort to 


3 Tre ШЫ ZU 1 атан waa Fama nu быр Инша ar each pmllea eben із oa brach ide. T 4 mst Timer $85.00 


2 Р іггтішізі wus тїз bor 20 u marri cipier: АРТ а епленізі pate er terpeinel wihi Блата шә а z 
E | reduce our over stocked inventory. cuia! y тыйа! hee atar ев асанда of Ihe трек, А ест of the ration would Ше enterpE r Manster Console 34.95 
М These are Single Five Volt Eproms. hr feram omo h ilsanveusly reeebied ono a contia 10 сейил papar roll mc 2 Ultrasonic Controller 13.35 
тап gi FA арЫ "Ре Ler ins : Е 
Manufactured by ome of the Worlds Етке hear: of the $952 is ue НІЛ Sete eo, Baek co b plod шін print Маш. eria 1 Alodulesz: Appliance. 


largesi producers ofgemicenductors. алы Kat tector hen Lamp ar Wall Switch 13.55 


A prenia zar far This UO period pa із Села че оріс ясни илер origi nura bw кїїгє 


Please phone Tor volume pricl п + amo honger Care q^ They азгы ud шла am ггигтісі ae ibe egress ШЕКЕ auras, тт Jia 


All merchandise sold by California Digital ig premium grade. | ^ 1-5041 
Shipping: First five pounds $2.00; each additional add 3.40 | | 2 i 


Foreign orders 10% shipping: Excess will be.refunded. 


California residents add 6% sales tax. COD's discouraged. TECHNICAL & CALIFORNIA 


Open accounts extended to state Supported educational institu- i 
tions and companies with a. "Strong Don & Bradstreet. [ 1 3 G 9-9001 
Warehouse: 15608 Inglewood Blvd. Visitors by appointmen 2 1 


Сігсівз 479 on inquiry TED 


SUPERBRAIN 
Bv INTERTEC 


= | ий ا کس‎ а] 


32K ог БАК (Double or Quad Density units 
available) Uses two 2-80 CPU's Commercial 
hype terminal with 12° monitor Dual double 
density minifloppies Over 350 kilobytes of 
storage (Iwice that with quad density drives), 
Twe serial Н5232 ports, 1/0 porns standard, 
Expandable with optional 5-100 5 100 inter 
face. Comes with CPIM! 2.2 operating sys 
term | MiniMicroMart includes BASIC inter 
preter and can supply a wide range ol CP/M 
Development and Application soltware 


ww! 32K Double Density, List $2995 $2685 


w/BAK Double Density, List 53345 528983 
wi BAK Quad Density, List 53895 53595 
W AK Quad — MinibMicroMart 

Upgrade Special. . v T NM 


MIC ROMATION 


А GIK complete computer with dual density 
В” floppies (1 megabyte) Rack ог vertical 
mounting, Systems with double sided drives, 
hard disks, and multi-user (MP 7M) 

Z+ 10064K RAM, Computer, $2495,. $2099 
£ + 120 Includes two 8" disks, $4995 54198 
“2 system features new distributed processing 
multi user concep! with one Z &I per user, with 
Z-BO lar MP /M [Master Satellite conceplt 


AS LOW AS $11,899! 


SD SYSTEMS 


SDS 100, w/32K RAM, $6995 55945 
SDS-200, List $8995 ! 57645 


DPS-1, List $1785 


Cali for Price! 


The new Series ЇЇ ЕРІ) Board features a 4 MHz 
7-804 CPU and a full-fealure front panel. 20- 
slat actively terminated motherboard, wath 25 
amp power supply (50/60 Hz operation, incl. 
BS cim fan], 

COMPLETE SYSTEM with InterSystem 64K 
RAM, ІЛ) Board wpriority interrupt. and 
double densily disk controller board, Full 1-year 


warranty, List $3595 a 
d Cali for Price! 


HEWLETT-PACKARD 


Dask-Top 
Computer 


| ii im T s 


MORROW 
THINKER TOYS? 
DISCUS M26'" 


"uU" 94,199 


formatted storage 
List $4,995 


THINKER TOYS? 
DISK SYSTEMS 
Now includes CP/M* 22 
Discus 2D, List $1199...... $1019 
Discus 2D, dual-drive, List 37994 .._.. 51594 
Discus 2-2 Assem., List 5154922 2... $1318 
Dual Discus 2+ 2, Assem., $2748 ..... 54335 


All Morrow systems now include CP/M* 2,2 


Cirele 280 on Inquiry card. 


omputers, Disk Systems 


INTERSYSTEMS 


formerly ITHACA AUDIO 


NORTH STAR MDS-A 
Double Density Mini 


Floppy Disk System 
Double Density, Kit 
818/93 oun PRICE $669 
Assembled and Tested........ $719 
Quad Version, Kit, List....... $836 
Assembled, List $1099........ $896 


Above MOS-A unus do not inciude сайта) or 
Dower Supply. 
Shipping and Insurance: Add 37.50. 


NEW! CROMIX 
FROM CROMEMCO 
A New UNIX Like 
Disk Operating System, 


With true multi-user, 
multi-tasking capabilities 
h.l | .,.............. OUR PRICE $249 


NEW! DOUBLE DENSITY 
CONTROLLER BOARD 
FROM CROMEMCO 


With built-in diagnostics 
16 ЕОС Controller, List $595 OUR PRICE $505 


NEW! CROMEMCO 
SYSTEM ZERO 


List $895 ...., . OUR PRICE $843 
NEWI CROMEMCO SYSTEM ZERU/U 


А complete БАҚ Computer with Double 
Density Disk Controller ...... List $2905 


OUR PRICES2545 


Companion Disk drive for above — 
Quad llensily — Total of 780 Kilobytes of 
storage on the two drives, ..... List $1285 


OUR PRICE $1099 


Only $3644 tor à complete 64K Disk System 


Discus 2D's 
IN STOCK 


Terminals ana Printers 


TELEVIDEO ТМІ-912С 


ІЛІНДІ ИШТҮҮ ТҮ 
ПИЛИ қаны 


Jpper and lower case, 15 baud rates: 75 to 
19,000 baud, dual intensity, 24 x ВО character 
Jisplay, 12 x 10 resolution. Numeric pad, Fro- 
jrammable reversible video, auxiliary port, 
self-test mode, protect mode, block mode, 
abbimg, addressable cursor. Microprocessor 
controlled, programmable underline, line and 
character insert/delete. "C" version features 
'ypewriter-style keyboard, List $950 


OUR PRICE $789 


320€ lth 11 function keys, б edit keys and 
2 transmission mode keys, List $1030 


ONLY $649 


Intertec 


EMULATOR 


software compatible with a Soroc 10-120, 
dazeltine 1500, ADM-3AÀ or DEC VT-52. Fea- 
ures block mode transmission and printer port; 
12” anti-glare screen; 18-key numeric keypad; 
ull cursor control. List $895 


OUR PRICE $749 


ІП Т 
и i) i) Ш 


NEW INTERTUBE III 


List $45 ONLY $748 


I2" display, 24 x БО format, 18-key numeric 
wypad, ТӘН upper/lower case ASCII charac- 
ers. Reverse video, blinking, complere curser 
ddressing and control. Special user-defined 
ontrol function keys, protected and unpro- 
ected fields. Line insert/delete and character 
пѕегі/деіеге editing, eleven special line draw- 
19 symbols. 


MiniMicroMart, Inc. = 


Syracuse NY 13203 (315) 422-4467 м4 710-541-0431 


1618 James Street, 


Circle 381 on Inquiry card. 


SOROC 
10-120 


List $995 


SPECIAL 


5729 


% ec усш List $1495 
» SPECIAL $1149 


HAZELTINE 


1410 w/numeric keypad, List $900 . 


1420 w/lower case and numeric pad . 843 
1510, List $1395 ..... даны sen c SORS 
1520, List $1650 , e a pul eti dl edi . 1388 
TM 

NEC SPINWRITER 
- E" ne 

A CREE 


| my A 


ШЁ 


Terminal/ Keyboard as well as 
RO Printer Only models available. 


CALL FOR PRICES! 
PRINTERS | 
МЕҰУ 730, parallel, friction, таг... 5679 
NEW 737 parallel, friction, tractor .... $849 
778-2 Witractor isame as TAS-20 Line 
Printer 1), List $1350 .,,....,. . 1049 
702 120 cps, bi-direct., tractor, VEU. . 1995 


703 185 cps, bi-direct., tractor, VFU..,. 2395 
704 R S232 serial version of 703, 52350 . ..51995 


TI-810 


ТІ-810 Basic Unit, 51895. ONLY 51695 
TI-810 w/full ASCI (Lower сазе), vertical — — 
forms control, and compressed print. $1895 


TI-745 Complete printing terminal 
51399 


with acoustic coupler, List $1695... , 
PAPER TIGER" 


105-440 Paper Tiger, List 5995. $895 
wigraphics option, incl. buffer, $1194.. 5989 
TRS-80 cable ......... алла 1. Ч 


NEW 105 PAPERTIGER 4601: $1295 . 31149 
NEW IDS PAPERTIGER 4606 List $1394 $1109 


NEW IDS 460 
QUALITY PRINTING AT MATRIX 
SPEEO—LOGIC SEEKING 
PROPORTIONAL SPACING 


w/aulo lex! justilicatian 


ANADEX 
DP9500 /DP9501 PRINTERS 


DP-8500, List $1650 .............. $1999 


DP«8501, List $1550 .............. $1399 
OKIDATA 
Microline 80 ому $649 
Tractor Feed Option ................ $99 
Serial interface ..,.-...-............ 589 
AXIOM IMPI .......... 5699 


COMPRINT 912 w/parallel inter. "899 
912 w /serial interface, List 5699 ..,... 


MICROTEK, List 5750 ....... ME 
ANADEX 80-Col. Dot Matrix... .. $849 


Above prices reflect a 2% cash discount (order prepaid prior to shipment). Add 2% to prices for credit 
card orders, C.O.D.'s, ете. Prices are f.a.b. shipping point, Prices are subject to change and offers 
subject to withdrawal without notice, WRITE FOR FREE CATALOG. 


lf North Star or Cromemco offer it... 


WE HAVE IT!! 


Immediate Delivery at Discount Prices 


L——— NORTH STAR 
| Horizon 2 
32K Double Density 
Assembled and Tested 
[| List $3095 
=" ому $2619 
ASSEMBLED 
HORIZON 1,00..,.., $2279 32K. QD. List $29965 ..... 2539 
HORIZON 2, 32K. DD. . $2618 ABK, OD, List $4090..... 3469 
AZK, OG, List $3595 , . J048 БАК, DD, List 5ЗЕЗІ)..... 3239 
48K. DD, List $3590 . . 2033 RIK. QD, Lis! $4330 .. 3669 


NORTH STAR t APPLICATIONS SOFTWARE 


(Exclusive for use with North Star Disk Systems — specify Double 
or Quad Density) 


NORTHWORD, Ls! $399..... Verre нау фата mida) . $339 
MAILMANAGER, Lis! 2992,2... ....... Li aM EP 249 
INFOMANGGER, List $499 _ йа Sots eects Дор ER 
GENER ALLEDGER, List $999 . ЕЗГЕ ТТІ ТҮСУГЕ... 
ACCOUNTSAECEIVABLE, List $589. ал НА «2. - 
ACCOUNTSPAYABLE, List $599 | T pyasi: 499 


NORTH STAR HARD DISK HD-18. 


18 megabytes, plugs into parallel port of North Star 
Horizon, Utilizes tried-and-proven 14" Century Data 


Marksman. List $4999. OUR PRICE $4199 


NORTH STAR MDS-A — Double (or Quad! 
Density Disk System, Kit, List 5729, OUR PRICE $669 


Assembled and Tested, List $899 SPECIAL $719 
NORTH STAR MEMORY BOARDS 


16k Dynamic RAM IRAM-16- кш Assembled, List $499 , 8420 
Kil, List $449 _ ‚ SPECIAL 5294 
JAK ІНАМ- INAN чин БЫЗ. List 5739. TTL $620 
Kit, List $669 . : _.......... ONLY 9499 


INTRODUCTORY SPECIALS ОН ... 
PREMIUM QUALITY BASF DISKS 
CERTIFIED FOR QUAD SYSTEMS 


ІНгн of lean 

54" DOUBLE DENSITY DOUBLE SIDED ustS5750 ... $38.05 

В" DOUBLE DENSITY DOUBLE SIDED 11157500 .... $47.49 
Shipping $250 — Fraa Shipping in Mullipla [И Two Aor à 


WEW System : 
> by CROMEMCC 
Now with Dua 
| Double Sidec 
Double Density 
ver 2 megabyte: 
of Storage 
64K of RAN 
List $739! 


LIMITED TIME 


INTRODUCTORY SPECIAL $61 99 i 


CROMEMCO SYSTEM 2 — Now double Density 
with Double Sided Drives, Quad Capacity mini 


floppy disc drives. List $3990 ......... Only $3380 
CROMEMCO Z-2H Full 11-megabyte Hard Disk 


system. Fast 7-804 
4 MHz processor, 
two floppy disk 
drives, БАК RAM 
memory, А5232 
special interface, 
printer interfaze, 
and extensive 
software available. 


| List $9995 
OUR PRICE $8489 


NEW DOUBLE DENSITY CONTROLLER BOARD 
From Сготетсо 
With built-in diagnostics — 16 FDC Controller 


Мар Н Ne... I emos Аб... xn OUR PRICE $505 
f-? COMPUTER SYSTEM List $695 _...............,....... $845 
SINGLE CARD COMPUTER — SCC-W 4 MHz. List $450 .......- $382 


HEW COLOR GRAPHICS INTERFACE — 301 List $595 OUR PRICE $505 
CAOMEMCO HOD — 11/22-megabyte Hard Disk lor use with existine 
systems, ОМА controller Transferrate ої 5.6 megabytes/second. 
НО0-11. List $6995 .................... . OUR PRICE ONLY $5939 
ШШЕ, bisi $11:355 ................................. $10.189 


SHIPPING AND INSURANCE: Add $15 or Horizons, $2.50 for Boards and Software. Hard Disk Systems and Cromemeco systems shipped freight collect 
Advertised prices are for prepaid orders Credit card and C.O.D. 2% higher, Deposit may be requred on C.0.0. All prices subject to change and offer: 


subject towelhdrawal without nolge. 


— WRITE FOR FREE CATALOG — 


MiniMicroMart, Inc. =. 


— VISA 
1618 James Street, Syracuse, NY 13203 (315) 422-4467 К. 710-541-0431 = 


Circla 382 on Inquiry card. 


Try to beat our prices! 


SUPERBRAIN by Intertec NORTH STAR HORIZON® CPU BOARDS 
(assembled unless noted) 

HORIZON 1 ASSEMBLED & TESTED NORTH STAR 7804 (РВ A; Al, 5299 $254 

32K, Double Density, List $2695 ‚ 82279 CROMEMCO 4 MHz (ZPU-VWI, Let $395 $335 

32K, Quad Density, List $2995 _ . $7539 4 MHz!ISCU ҰМ, Lest $450 $3B2 


INTERSYSTEMS [formerly Ithaca Audiol 
new Series 112-80, 4 MHz. List $395 $3489 
55M CB) HHO АБТ List $252 rra. 


HORIZON 2 ASSEMBLED & TESTED 


32K, Double Density, List $3085 . | 52619 | 
32K. Quad Density, List 53595... 53049 occu el pa 
48K, Double Density, List 53590 , $3038 CB3 Кї, List 8260 ................. 
64K, Double Density, List 53830 53229 SD sac 100 List $350) | &298 
= SHC-200, List $400 „з: 5434 
Sel! contained computer with dual disks and LIMITED QUANTITY OF SBC-ZDO0 Kit, List $320 қ 5272 
two Н5232С ports Complete with CP M 22 HORIZON 7 KITS AVAILABLE | 
and BASIC $2685 | MEMORY BOARDS 
32K Double Density, List $2995, “г | | T PRA 7 "ri 
БАК Double Density, List $3345 $28B3 FLOPPY DISK SYSTEMS 32K SD ExpandoRAM Kit 
| NORTH STAR MDS-A | $249! 
БАҚ MiniMicroMart-upgraded $3395 Assembled, List $899 , SPECIALS 779 ONLY | 
to Quad Density . o SPECIAL Kit Version, List $799 ..... .... -- $ 669 ONLY $159 withaut RAM chips 
MORROW THINKER TOYS" Discus 2D, 
VIDEO TERMINALS List $1199 ........_.. OUR PRICE $1019" NORTH STAR "UE Dynamic RAM Board 
NEW EMULATOR (Intertec], List $895 $ 749 epee pi жаа d e+? o> Ек» АВТ IRAM-16-A/A), List $499  . 5420 
NEW INTERTUBE 101151 5895. ONLY $ 49 ie a ti e АР e d 16K Kit Version, 11815449. . SPECIAL $299 
| Пия! Discus 2 Ё, АВ T, ШІЛ! $2748 52115 32K ABT iR AM-32 ГА List $739 5620 
SO ROC 120, (153158395. | . SPECIAL $ #729 "Now includes CP/M’ 22 29K Kit Lis! $869 . — SPECIAL $499 
SEE aT RASA CLT ТЕЕ MICROMATION Megabox, DD wı CROMEMCO 16KZ-W, List $49... $419 
Vds ate ага ега 4 $1027 Е 5 829 B drives, 1 megabyte, List $2295 51949 бақ? Vv. List $1795... 1485 
HAZELTINE 1410, List ong ^ ^  ' & Jag 2 megabyte, List $3095 .. $2629 MEASUREMENT SYSTEMS H CONTROLS 
14270 . bey 5 840 MICROPOLIS 1041 MacroFloppy" (Guaranteed performance, incl. labor parts Tyri 
1500. List $1225 _. $ 879 wy enclosure [no P, 5,1, List 3695... % 625 DA46400 64K Board wall 64K, $795 4659 
1510, un 51395 ? 222 $1089 1042 Macrofioppy w/case Б AC P.S . $ 709 DMABOO with 48K, List $695 | ` 5588 
1520. List 51650. s 51389 1053 Dual MeraFlopnpy' , List $1895... $1695 DM2200 with 32K, List $595... $509 
Ub AM OMBE400 BJK Board v all BAK... ... $859 
ADDS R-20, List 58995 |... . $ 945 DMBA800 with 48K 5789 
LEAR SIEGLER ADM3A, Assembled ,. $ 849 : | МК d Sisi 
SD COMPUTER VOB 8524 kit. List $370 93191 220.4 MHz, List $699 ee 
PRINTERS Reseed, Lal SATO NLS 5508201. ТӨК Memory Master, Lis $399 ........ $399 
ANADEX DP-8000....... 22228 849 XITEX SCT-100K, Kit... .., ONLY $154.95 Vae eae dei irs oad S ica Rue dia e ch а 
| INTERSYSTEMS (formerly Ithaca Audiol 
DP-S500, Lis! $1550 , „желек. к aa» 21399 SCT-1004 Assembled....., ' $174.95 ; Е | 
a SK Static 2 MHz, ABT, List $165, ., 5149 
DP-9501. List $1650 .............. $1309 SSM УВ2 1/0, Kit, Ljst $199 ....... Gal К Static 4 MHz, ABT, List $195... $176 
PAPER TIGER 105-440, List 5995 ,,., $ 895 Assembled & Tested. List $269 ..... Cali 16K Static 2 MHz, АНТ, List $475..... $427 
w graphics op., incl. buffer, $1195... 5 989 CAPUT ا‎ тийре 16K Static 4 MHz, AGT, List $495 $445 
z T: | , охра, Rit, List 51/2 Бак List $ 2 $895 
NEW IDS PAPERTIGER 460 . List 1295 51149 Assembled Er Tested, List $22 epe НА EO 
NEW 105 РАРЕНТІБЕН 4606 List 51394 $1190 pm Char gM Kit, Lis: $48! ШШ 16K Static, АВТ, List $249.95 5252 
т А | и z Ist $555.,.,....... а | 
мг. инал ACRE TO arii 525 INTERSYSTEMS, 16x64, AGT, List $165 $149 FLOPPY DISK 
d дыы сақар АР | — CONTROLLER BOARDS 
730-1 parallel interface... MEW LOW $679 T | NORTH STAR. DD. 
?37 parallel interface SUPER VALUE 5849 ESCON CONVERSION Assembled, List $499................ $399 
779 wi Tractor, List $1360 .......... $1049 | FORIBM SELECTRIC MORROW Disk Jockey 1, АБТ ($213). 5189 
702 уч! Tractor, YFU, List 52480. $1595 | Disk Jockey 2D, ABT, List $479....... $470 
703 wi Tractor, VFU, List $2975 52395 Complete w/microprocessor controller and SD Versafloppy 1, Kit, List $250 ........ $2121 
704 w / Tractor, YFU, List $2350 . 81998 power supply. Factory built, User installs Versafloppy Il, DD Kit, List $350 2... $2971 
TI 810 Basic, List$1895........... ‚. $1695 solenoid assembly or it can be done at Escon Versafloppy 11, DD, АЕТ, List $430... $365 1 
B10/ serial Б. Centronics-style пасток аж nominal coat, DELTA double density АВТ ($385)... $345 
parallel interlace, List $1940 . 51735 Parallel ІТҢ5-80 Sorcerer. etc |, 5575 $514 CONDUCTOR, double density АВТ... $269 
80 w Tull ASCI IU LC), Vertical | R5232 Standard Serial, List $599 INTERSYSTEMS FDC-2, AGT, $495,.. 5439 
Forms Control, Compressed Prnt.. $1885 IEEE-4BB (lor PET}, List 9660 MICROMATION Doubler, DD, AGT... $399 
ТІ 820 KSA, List $2165 . 224222) 242 P JEDE TRS-80 Cable .....<.... бав „Ж | TARBELL Floppy Disk Interface Kit.. 5199 
TI 745 witull ASCII List $1625. 22. 51389 | : double density, AGT, List 5495 ..... $444 
COMPRINT 912 w parallel — $ 559 ix - m и 
912 w /sernial interface, List $699 $ 589 CALIFORNIA COMPUTER SYSTEMS NEW CROMEMCO 
ТОВАР ҚАРДЫ А» 26% 280 CPU BOARDS List $299 ......... $269 IST 
MICROTEK, List $750 . . $ 675 IGE En TRIER 7429 ue: | DOUBLE DENSITY 
List 5399 $359 | 
Tractor Feed ionic. ve T ME a 22 $ 99 32 CASE STATIC List $710 .,...,...... $589 | | 
А5232 Serial interface. ....... |... $ 8 БАК DYNAMIC BOARD List $699 ,...... 3589 List $595 OUR PRICE $505 


SHIPPING AND INSURANCE Ade $2 50 lor boards, 86 lor Selecter Converter or Floppy Disk Daves 97 50 lor Floppy Disk Systems, $15 lor Honzon. SHIPPED FREIGHT COLLECT: SuperBran, Centronici 
and ТІ, рынан Contac! us lar shipping stor marec on ОНЫ eminas мі pranrars. 
Above prices ialleci а TW cash discount forder premed prior co shipment! Add 206 үз prices lor credit card orders, C O.D^s, өш Prices ane subject to change and offers pubject to wiláraval without онсе 


— WRITE FOR FREE CATALOG — 


MiniMicroMart, Inc. 


1618 James Street, Syracuse NY 13203 (315) 422 4467 TWX 710-541-0431 
Circle 383 en Inquiry card. 


Unclassified Ads 


FOR SALE: TRS-30 Model | Laval 2, АВ К memory, ах. 
pansion interlace, two disk drives, Emako-20 matrix 
printer with Cenlranics cable. Sell all or part a! 80% 
Radio Shack list price, Also diskettes, рате cássellas, 
etc. Philip Crawlard, 1720 E 1st 51 #70, Long Beach СА 
90802, (213) 437-5475. 


EDUCATORS: Small private school in cantral Gonnet- 
пеші (K-8) is considering Implementation of microcom- 
puters into curriculum. if you've previously experienced 
such an endaavor in this age group and would be willing 
to share an evening enlightening faculty and concerned 
parents, please contact us. Were eager ro make 1his a 
succaesslul program, and would be interested in laarning 
how your program was launcned and pitfalls to avoid. 
The Independent Day School, Lawal Brook Ad, Middle- 
field CT 06455, Alin; Willam Murdoch, (203) 238-2994, 


FOR SALE: Voltage regulator, SOLA BASIC 750 VÀ Unit 
£53. 13-175, Never used, nulpul (wo outle!s, 625 А тах: 
imum: 4300, shipping additional Jane Groene, 1 Наг: 
many C1, Syosset NY 11791, (518) 921-4500, 


WANTED: КІМ-1 or similar microcomputer for dadicatad 
real-time system. Mus! ba like KIM-1: easily expandable 
but otherwise a bare single-board system. Needed for 
lamperature monitoring system in a solar greenhouse, 
Aobert Heller, Star Route Box 51A, Wendell МА 01279, 
[B17) 544-6416 batween 8:30 and 5. 


FOR SALE: Standard Memories Ecom memory system 
including Ecom memory core (32 К), heavy-duty power 
supply, all intarconnecting cables, Interface firmware 
card, and documentation. Original cost of $3900; will 
sell lor $1000. All In axceltent condition, both main units 
аге for relay rack mounting. Steve Garber, 3030 Polk 81, 
san Francisco CA 94109, (415) 474-708. 


FOR SALE: Eaton LAC 7000 plus &4-character printer; 
$250. Націо Shack Quick Printer Il 32-character (Catalog 
8265-1155] $150. Send certifiad chack or money order. 
william A Spencer Jr, 5421 Grandin Ad Ext, Salam МА 
24153. 


FOR SALE: LSI-11 processor (KD11-F) mounted In a 
four-slot backplane with a serial Interface (DLY TT) 
papar-iape operating:system package including 
PAL-115 Assembler, LINK-11S, OOT, PTSP, and single- 
user BASIC, with full documentation, Entire system 
never used, Іп mint condition, Original cost $1325, ask- 
Ing 51000, Also for sale, Processor Technology ҰПМ-1, 
$100. M Wallin, 1607 Lauren Ct, Bensalem РА 19020. 


FOR SALE: Hazeltine 1500 CRT terminal [less case, 
cable, ЖЕМН 3450, Anderson Jacobson acoustic 
coupler #2424: $720, full ASCH Reyboard; $50. 5 
Gladstone, 150 W Cedar St #6, Norwalk CT 06854, (203) 
aBB-B9)0. 


WAMTED: Бо black leather case for ihe НР-45, 65, ог 
57. Haw or used. E King, 870 W 181 51, New York МҰ 
10033, (212! 568-3308 


FOR SALE: lihaca Audio BK, 2950 ns statlc 
programmable-memory board for 5-100 with protect: 
$120. Ithaca Audio 5-100 video-display board, 64-by. 16 
uppercase and lowercase wilh Greek symbols, normal 
or reversa video, 1 Қ on-board programmable memory; 
$75. Mostek 4115M dynamic-programmabla memories; 
eight for $30. Ted Betz, Bax 378A A001, Farmingdale NJ 
07727. (201) 938-3722. 


FOR SALE: DEC 151-11 components: KD11-F processor 
board with FIS circuit and 4 К memory; DLV11 serlal Im- 
tlarface with ramote data-ate switch, Also, Vadic two- 
speed modem: Bail 103/113 (300 bps) and 202 {1200 bps 
hall-duplax] compatible, Sall both for half price, Bob 
Malahy, Machanical Enginaaring Dept, Alca University, 
Houston ТА 77001, (713) 684-8625 evenings. 


FOR SALE: Color graphics board. Biotech CGS-808 with 
on-board microprocessor control for 5-100 bus. Ër- 
Cellent condition, varsatila, up to 256-by-192 resolution, 
Lois ol software Including 3D graphics. $362 postpaid. 
John Paterson, 1820 Camino Dr, Forest Grove OH 97116, 
(503) 357-6310. 


FOR SALE: Apple ll compuiar with 36 K mamoary, Apple: 
sol! Firmware Gard, disk driv& wilh controller, ап 
manuals, plus extras. Everything is in axcellant condi- 
tion. $1200 or bes! offer. David J Bauman, 249 Talt SI 
Wind Gap РА 18091, (215) 863-5736. 


WANTED: 3-100 system ZBÜ processor, 48 thru 64 К 
programmable memory, 14-slot mainframe, 5 V al 15 А, 
ЕЛВУ at 14 power supply, vidao-display board, serial 
and parallel PO. Optional: keyboard, cassette Interface, 
and read-only memory monitor, Fred Tydeman, 2901 
Horthliald Rd, Austin TX 78759, (512) 255-9292 evenings. 


FOR SALE: Haw PP 2708/16 eprom programmer by 
Oliver Audio Engineering, factory assembled; $200. 
Double-sided printed-circull board plated through with 
schematic for building small syslem using Motorola 
MO 14500 singla-bit controlar; $35 each. Charles Krasny, 
POB 57, Maple Falls WA 58266. 
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K2FDOS is a complete software package. 
It includes all the specific routines nec- 
essary to bootstrap апа run а powerful 
floppy disk operating system оп an 8080 
based microcomputer, K2FDOS features 
assembly language source code listings 
and object code in hexadecimal listings 
(PAPERBYTE? | 


and machine-readable 
bar code format. 


430 3 November 1980 © BYTE Publications Inc 


A New F 
Disk Sys 


Oppy 
m 


for the 8080. 
Small (4K), but powerful! 


Е!‘ 
e! 
"Hi 


Please send O —— — 


This and other ByterMeGraw-Hill 
| = Ей are available from Byle 
Books or pour local computer store. 


ISBN #0-07-069206-8 
Price 520.00 


copies of 


K2FDOS A Floppy Disk Operating System for the 8080 


Name 


Street 


O Bill Visa 
Card Ma. 


City 


Title Company 


State/Province Code 


O Check enclosed in the amount of $ 
[! Bill Master Charge 


Exp. Date __ 


BUTE 


Add 75€ per book to cover 
postage and handling. 


Please remi! іп US. funds or draw on à U.5. Bank 


Available in October 


70 Main Street, Peterborough, N.H. 03458 ЕТІ ah 


UNCLASSIFIED POLICY: 


Readers who are soliciting ағ giving advice, ar who have equipment ro bury, sell 


or swap should send in a clearly typed notice to that effect. Ta be considered for publication, an aduertisernent 
mos! be clearly noencommerctal, typed double spaced on plate white paper, contain 75 wards or less, and include 


complete rame and address mformation, 


These notices are free of charge and will be printed ane time only on a space available basis. Notices can be 
accepted from individuals or bora fide computer users clubs only. Weean гл йрй m no correspondence on Niese 
and your confirmation of placement is appearance ін an issue of BYTE. 

Please note that ff may take Hres ar four months for ar ad la appear in tlie magazine 


FOR SALE: SwTPC 6900 computer with 12 К memory, 
СТ-64 with Motor ola monitor, 2 serial and 1 parallel inter- 
lace, АС-20 cassette inler'aca, GT-8i44 graphics 
board —all working. Gos! over $1200; sell lor $500. Also, 
OS Challenger with 16 K, cassatie interlace, video 
board, extra boards. Cost over $140) sell for $700. J 
Chirigos, 4707 Larchmont NE, Albuquerque NM 87111, 
(505) 25900378 alter 5 PM. 


FOR SALE: 64-word 5-100 Model 40 Heurlstics 
Speechiab; $50, Morrow Speakeasy 5-100 1P, 15, and 
cassette interlace: $30, DAE papertape reader; £20. All 
work fina. Micra Term ACT-1 Terminal, as Is; $30. Alex 
Begin, 7335 Deep Hun, Birmingham МІ 48010, 1213) 
642.7512. 


WANTED: Three to si BOBO hackers lo work wilh 
machine-language Monltor, Editor, and Assembler that і 
паче бәзбір. You will get Ires sollware in exchange 
for user comments and suggestions, First letter should 
pie programming experience, computer гуре, and Input 
formal required. Robert G Durnal, РОВ ба, Junior WY 
26275, 


FOR SALE: Aadio Shack 16 K Level 8 THS-BU micreacem- 
puter, With numeric keypad, expansion interlace, 
cassslte recorder, and several game casseltes In- 
Сішдіпп Microchess, List price ls $1200, ! will sell for 
$750. First cashlar'a checkimoney ordear takes it {l pay 
shipping). Include SASE ler confirmation. Chris Willaon, 
8728 5 Sepulveda Ап! 916, Westchester CA S045, 


BOMB 


FOR SALE: Allan 280 systam, Mainframe, 2PU, SME, 
E, 48K programmable memory, 16K read-only 
memory (12K BASIC In read-only mamory), keyboard, 
manuals, sofiware. Complete system 31600. Terry 
Young, 4 Aiken St, Derry NH 03028, (BOF) 42440247. 


FOR SALE ОН SWAP: KSR-28 Teletype (not ASC, uses 
Shit code) wih manuals. $100 of will swap for an 
acoustic coupler, modam, or Radio Shack Voxbox. AL 
Reynolds, 30 Jordan $t, Chelmsford МА 01863, (БІ?) 
2519 505. 


HEEDED: Information, kit, Schematics, ar advice on 
turning ITEL word-procassor typewriter Model 84101010 
Into computer lerminal er printer, Gordon Done, 414-34 
Kisisingar Cr, Aegina Saskatchewan, SARA ?ММ Canada 


FOR SALE: 1МБА! mainirame with 10-5lol motherboard, 
Ithaca Audia 280 processor board (with 2708), SSM v81 
video board, 32K statle-programmable memory, and 
Soros 117-kay prolessional keyboard, Best offer over 
$600. Bob Watson, (602) 526-2317. 


WANTED: Student! experimenter wanis Integrated gl- 
Cults, transistors, capacitors, resisiors, LEDS, books, 
calalogs, magazines, diodes, swiiches, tubes, wire, 
printed.circuit boards, knobs, TTL circulls, keyboards, 
crystals, lranslormars, and parts-identification book. 
Please state price and what you have fe afler In ІШІ 
datall. Judy Stapleton, РОВ 536, Fine Lake GA 10072. 


BY TEs Ongoing Monitor Box 


Article # Page Arilcle 
1 22 


Graphics 


Author(s) 


The Future of Computer 


Brown and 
Levine 


32 Ноте In on the Range! Ап 
Ultrasonic Ranging System 

64 Micrograph, Part 1: Developing 
an Instruction Set for a Raster- 
Scan Display 

90 Language Control Structures 
for Easy Electronic Visualiza- 


tion 


Graphic Color Slides, Part 1 


Clarcla 


Booch 


DeFanti 
Grogono 


Three-Dimensional Graphics 


for the Apple Il 


Soko! and 
Shepard 


A Simplifled Theory of Video 


Graphics, Part 1 
Getting to Know Your Monitor 
Digital Storage of Images 


Watson 
Dalplaz 
Williams 


Machine Problem Solving, Part 


3: The Alpha-Beta Procedure 


Fray 


А General interpolating 
Graphics Package for the 


TRS-80 


Cohen and 
Crowe 


An 8088 Processor for the 


5-100 Bus, Pari 3 


Cantrall 


Add Macro Expansion to Your 


Microcomputer, Part 2 


Brown 


FOR SALE: IMSA! 8080 with 16K bytes, 3P plus 5 
Telatype IMO board, Tarbell cassalle Interlace, casa, 
panel, and 22-3104 motherboard. ВК BASIC and all stan: 
dard soltware. Panasonic cassette unit. Perlect condi- 
Han. $600 plus shipping, or best offer. Also avaliable: 
45733 teletypewriter. Dick Aronson, 81 Morton St, New 
York МҰ 100714, (212) 243-0623 home, (212) 758-6560 work, 


WANTEO: Clever machines and Meas do по! always ad- 
чапса the slale of the ar, bul they are fascinating! Da 
you have or know about any unusual Computing davicas 
(mechanical, electronic, analog, digital, опса Шабе р? 
lam seeking Information aboul such things, historical 
or recent, Completed ог not—evan [us1 crazy, ingeniqus 
deas. | am also buying unusual machines, books, 
manuals, and documentation, and am building models 
of some o! tha machines. Dick Rubinstein, 15 Maugus 
Ave, Wallesley Hills МА 02181. 


FOR SALE: Aadio Shack TAS-80 Model 1 Level Il. 
Equipped with36 K programmable memory, 10-кеу рад, 
expansion interlace. Unit |5 barely wsad, паз bean larc- 
tory servicad, and can handia addiilonal 16 K program: 
тайа memory. $1000. Also, IBM Selectric Model 71-3 
IO device with TRS-80 printar-por!1 interface. Giras 
letier-qualily hard сору. $650. Take bolh for $1400. Doug 
Bowie, РОН 3453, San Francisca CA 91448, |418) 
861-6663. 


FOR SALE: Diablo Hyiype 1 Model 1200, Best ol the 
daisy- whael printers. Brand-new unit with in-leed fric- 
lion platen and print wheal. interlace Гог Apple, TAS-80, 
and CAMA systams. Maintenance manual and additional 
interlace Information available, Scott Priester, 211 
White Water Ct, Greer SC 29651, (803) 268-0678 aller 6 
РЫ. 


FOR SALE: HP.41C calculator, card reader, Ізгі mamory 
modules, and ай manuals for $425. All components 
essentially new. The system was replaced by an HF-85 
balore all HP-41C compenanis жаға recalvad. Ernest уу 
Graham, РОВ 396, Shaw Island WA 90288 


FOR SALE: Fairchild PEP 3879 development board. In 
circuit @mulation of 3870 series single-chip microacom 
puters, Programs 38E70 and 2718 PROM Never овес 
Paid $450. asking $350. Hon Sutherland, POB 1147, 
Lawrence KS 66044, (913) 841-9433. 


FOR SALE: Expandor Black Box printer, 8U-column, lor 
connection to parallel port. Includes cable for cannac- 
lion fo TRS-BC and maintenance manual wiih 
schematics. Cost over $350 two years адо, Needs some 
attention, byt otherwise in gond condition. 3150 in- 
cluding UPS freight. Gary Taylor, Princeton Plasma 
Physics Laboratory, РОВ 451, Princeton HJ GB544, non 
683.2573 


FORTH Is First 


John James' introductory 
article оп FORTH won the 
BOMB first place in our fourth 
annual August language 
issue. Steve Ciarcia came in 
second with his construction 
article about a homemade 
modem for under $50. Kim 
Harris' unique article, 
"FORTH Extensibility," ran a 
close third. The BOMB cards 
for this month were unusually 
enthusiastic in their rating of 
individual articles, affirming 
the overall positive reaction 
to this issue. Several BOMB 
cards expressed support for 
the article on Khachiyan's 
algorithm. First place for 
August was 31.70 standard 
deviations above the mean, 
followed by second place at 
0.55.8 
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11 31 51 71 91 111 131 151 171 181 211 231 251 271 291 311 331 351 371 381 411 431 451 471 491 511 531 551 571 581 611 631 651 
12 32 52 72 92 112 132 152 172 192 212 232 252 272 292 312 332 352 372 392 412 432 452 472 492 512 532 552 572 592 612 632 652 
13 33 53 73 93 113 133 153 173 193 213 233 253 273 293 313 333 353 373 393 413 433 453 473 493 513 533 553 573 593 613 633 653 
14 34 54 74 94 114 134 154 174 194 214 234 254 274 284 314 334 354 374 394 414 434 454 474 494 514 534 554 574 594 614 634 654 
15 35 55 75 95 115 135 155 175 195 215 235 255 275 285 315 335 355 375 385 415 435 455 475 495 515 535 555 575 585 615 635 655 
16 36 56 76 96 116 136 156 176 196 216 236 256 276 296 316 336 356 376 396 416 436 456 476 496 516 536 556 576 596 616 636 656 
17 37 57 77 97 117 137 157 177 197 217 237 257 277 207 317 337 357 377 397 417 437 457 477 497 517 537 557 577 597617 637 657 
18 38 5H 78 98 118 138 158 178 198 218 238 258 278 298 318 338 358 378 398 418 438 458 478 498 51H 538 558 578 598 618 638 658 
19 39 59 79 99 119 139 159 179 199 219 239 259 279 299 319 339 358 379 399 419 439 459 479 499 519 539 559 579 599 619 639 659 
20 40 60 80 100 120 140 160 180 200 220 240 260 280 300 320 340 360 380 400 420 440 460 480 500 520 540 560 580 600 620 640 660 
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FUITE SUBSCRIPTIONS атаб BOMB: BYTE's Ongoing Monitor Box 4180 


жее | 4 BYTE's BOME Is your direct line to the editor's desk. Each month, the two 

For a subscription та BYTE, please complete this card. lop rated authors racalva bonuses based on your votes. To usa this card, 
refer to the list of authors, tithes, and corresponding BOMB ar'lcia numbers 

located In the Unclassified Ads section. Than rate each articla on a scale 


Name from Û to 10 below by circling the appropriate rating number to tha right ol 
gach BOME article number. Your feedback helps us produce the bas! 
possible magazine each month. 

Address 

ке BOMB EN MEER Rating BERS E E 8 + 
E — Article 
Number Poar Fair Good Very Good Excellent Wow! 
state /р________бСпышпїгү | 
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USA Canada 2 0 1 2 3 4 5 6 7 В 9 10 
Mexico 4 Û 1 2 3 4 5 & 7 B 9 10 
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О 1 year O $18 O $20 G n 1 2 3 4 5 Б 7 g 9 10 
O 3 years О $46 O $52 g 8 1 5 4 4 5 6 7 Б 9 10 
[] $32 Europe lair freight] payment enclosed î À н : - : ^ ч - > ы 
O $32 Elsewhere (surface mail! payment enclosed 
; à 11 0 1 д d 4 5 5 ? Б а 10 
(Air mail rates available upon request! 12 0 ‘ ) 3 4 Б 6 7 g 9 10 
Please remit іп US funds drawn on a US bank. % 2 | " : е : > : - : En 
Thonk you | мч 
А = 15 0 1 2 3 4 5 Б 7 В n 10 
О Check enclosed (Bonus: one EXTRA issue 16 0 1 2 4 4 5 % i B 9 10 
— receive 13 issues for the price of 12} 17 0 1 2 d 4 5 E 7 8 d 10 
18 0 1 2 1 4 5 б 7 B 9 10 
E. m D ез О Bill me (North America only) 18 0 1 2 3 4 5 б 7 8 3 10 
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Martinsville М) 08836 
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70 Main St 
Peterborough NH 03458 
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UNITED BUSINESS PRODUCTS 
20268 E. Carrey Rd. 
WALNUT, CA. 91789 


МАМЕ OF COMPANY 
ADDRESS 
CITY, STATE, ZIP 


ATTENTION OR DEPT. . 


А Û The swingline table {op bursier will separate single-ply coniinuous 
forms img individual sheets up 1 15". Length 24° Io 12". Paper weight 10 10 
110 ib. bond Speed is consiant at 125 Il. per minula. 


Wt. 95 Ibs, Price $ 899.00 


B Û Our custom forms have a Qudrantee (hal speaks for itself, Our ime on 
larmes range irom two Mr live weeks for custom work and before we start a perc 
we NOW give а guaranteed shipping dale and price, depending on art work, 
from iwotofiveweeks and for every day we relate we give уриа 103 discount 
То gel a quote jusi mail the detached portion of this ad with sample of form or 
layout and we will call you the day we gel ine information wilh a price and 
guaranteed day of shipment 


C O The swingline table гор decollatar is а portable unit which separates 
both carbon and carboniess continuous compuler forms inio slacks. Tha 
separated carbon rs easily and neatly removed fram carbon pick-up spool 
Form size 15 up to 15° wide. Wi. 15 10 10 110 Ib. bond paper, and the speed is 
variable Irom 75 to 200 legl per minute and takes only 120 volts AC BD hertz ta 
operate 


Wi. 40 15. Price $ 419.00 


D O The Datatgch intimus 007 shredder works for Scolland Yard, for 
government authorities, lor important corpéoratiónms, banks and embassies 
The culling capacity is 12 to 14 sheets at one pass. Crosa culis 125 378 Ty nas 
a2 HP moter and runs off er 2207380 Y 3 phase 


WI. 320 Lbs. Price $6799.00 


A COMPANY TO RELY ON... 
UNITED BUSINESS PRODUCTS 


Custq Forms | 
s nt = 
, we Өйагап ee - 


UNITED 
BUSINESS 
PRODUCTS 


E Û The intimus 306 15 designad lo trouble free operation and has a switch 
for forward and reverse rotalign It has 2 molars with terminal everinad. 
Housing cansis!s of cosaled steel, mounted on rubber cushions for noiseless 
shredding. The 306 сап sit on a lable ога stand, Cutting width is а or 4" and 
has two 150 wall 110 v BO cycle, 1 phase motors 


Wi. 66 Lbs. Price $1199.00 


Е Û The Intimus Simplex is designed for security wilhout problems in the 
ollice. One push of the tution renders confidential inlormatiqn into five 
illegible paper sirips 'a" Ihin The simplex has a wide openinginthe middle Гог 
throw away ені cans, erc. Evena paper clip is simply cul into pieces, The cutting 
сарасту 15 В їп 10 sheets at ang time, thasa 1/5 H.P,metarandruns off ol 110 
WOES, 


Wi, 27 Lbs. Pricea $ 599.00 


8 О Gu catalog consists of more mlormalion on equipment im thig ad 
Other models are available plus a complete line of calculators and typewriters 
by adier, Lalem lime recordars, several varielias of safes, and our 
dizintegraior that desirays paper, aluminum, fim and carbon ta a complete 
la25 of identity 

Price $2.00 
Н O Free Brochures and more information 
1 D Business Forms 
2 D Calculators 
4. O Forms Handling Equipment 
4. O Time Recorders 
5 D Typewriters 


Terms: Check or money order U.S. funds only. Prepaid orders add 3% S/H, COD's add 5% S/H (U.S.only). California 


i residents add 6% sales tax. 
Prices subject lo change without notice. 
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Circle 385 on Inquiry card. 


Ohio Scientific: 
The leader in 
Winchester 
based micro- 
computers. 


Ohio Scientific produced the first large capacity 
fixed media hard disk (Winchester) based 
microcomputers in 1977. Since then we have 
shipped more of these systems than the rest of 
the microcomputer industry combined. 


Family Features 

All standard C3lealures including: 

г 3-processor CPU with 8502, 280 and 6800 

«7 MIPS 65024 

# АВК Slatic RAM 

» Dual 8° floppies 

* Free standing rack lor direct expansion capabilities 

* 17-slot OS! 4B line BUS architecture tor large system 
expansion 

• Directly accepts up to B users with currently available 
re ery boards, more with higher density boards in the 
tuture 

* Directly expandable lor use as Network dala bases 

* Slide-mounted subassemblies, removable side panels and 
lacking rear door for easy expansions and service. 


С3-А 

The lloppy опу rack based C3 for users who anticipale 
expansion to hard disk, multi-user and/or networking in the 
future. Under $7000. 


C3-B 

The world's mosi powerful microcomputer (when GT 
equipped). Features the highly advanced and exlensively 
held proven OKIDATA 3306 Winchesler disk. 


Features 

а Sysiem boots Irom floppies ог hard disk on power up 

«74 megabytes end user workspace under OS-65U, 80 
megabytes unformatted 

e Ultra-high performance disk 
74 millisec worst case access 
3B millisec average 
10 millisec access on cylinder (215K user workspace) 
B megabils per second transfer rate 

e Simple on/off disk operation with elaborale internal 
protection fram improper temperature, line voltage and 
controller failures 

* Features spindie brake and designated head landing areas 
lor much longer operational life than the newer low-cost 
Wincheslers 

* Highly advanced OS-65U operating system: 
Multiple level pass word security 
Multiple operating systems on disk 
Ultra-high speed "FIND" command lor high speed string 
searches (Associalive &ccess) 
Upward compatible with mulli-user and network systems 
with lull Ше, peripheral and communicalions arbitration 
belween users 


» Available lactory configured lor up to B users and network 
data base operation 


* Expandable lo CP/M operation by adding 4K (CM-2 


memory) Under $14,000 
C3-C 
A medium performance Winchesler disk based system 
which provides the ideal cost/performance ratio in typical 
small business applications. The C3-C uses the Shugart 
544008 29 megabyte Winchester disk. 
Performance specilications, hardware configuration and 
software is identical to the C3-B with the following 
exceptions: 
• 23 megabytes of end user workspace under OS-65U 
«29 megabytes unformatted capacily 
e Medium performance Winchester 

240 millisec worst case access 

87 millisec average access 

10 millisec access on cylinder (110K user workspace} 
+ Simple on/off disk operalion Under $11,000 


Ohio Scientific has a new OEM program that is easy ta 
start with, and provides generous discounts for quantity 
purchases. 


For literature and the name of your local 
dealer, CALL 1-800-321-6850 TOLL FREE. 


1333 SOUTH CHILLICOTHE ROAD 
AURORA, DH 44202 • [216] 831-5600 
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